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ABSTRACT 
 
 
Rosa L. Rodríguez-Acosta: Occupational Injury and Physical Assault Experience of 
Nurse Aides Employed at Duke University Health System 
(Under the direction of David B. Richardson) 
 
 
 Nurse aides and nurses are often combined in occupational injury research.  Both 
of these caregiver populations are predominantly female, each characterized by different 
educational requirements and job demands.  Many nurse aides are African-American 
females, a segment of the labor force historically understudied in occupational 
epidemiology and at substantial risk of work-related injury.  The objectives of this study 
were to characterize and identify risk factors associated with unintentional and intentional 
injuries experienced by acute care nursing staff, and to contrast the experience of nurse 
aides and nurses. 
 
 Data from the Duke Health and Safety Surveillance System (DHSSS) were used; 
the study cohort included all nurse aides (n=1689) and nurses (n=5082) employed in 
acute care units from 1997-2004.  Injury events were ascertained from workers’ 
compensation reports filed from 1997-2004.  Covariate information was obtained from 
employment records and administrative data.  Poisson regression was used to calculate 
injury rates per 100 full-time-equivalents (100-FTEs), rate ratios (RR) and 95% 
confidence intervals (95%CI).
 iv 
 The overall injury rate was higher for nurse aides (28.83/100-FTEs, 95%CI: 26.70-
31.13) than for nurses (23.11/100-FTEs, 95%CI: 22.23-24.03).  Nurse aides were more likely 
to require medical treatment and/or experience lost time for their injuries.  Nurse aides had 
twice the rate of neck/shoulder (2.34/100-FTEs, 95%CI: 1.79-3.06) injuries than nurses had 
(1.12/100-FTEs, 95%CI: 0.92-1.33).  Lifting patients was the most common cause of injury 
among nurse aides (21%); for nurses needle stick injuries were most common (15%).     
 
 The rate of intentional injury was 1.65/100-FTEs (95%CI: 1.45-1.89) and was 
moderately higher for nurse aides than nurses (RR=1.51, 95%CI: 1.10-2.06).  Upper 
extremities (45%) and head/face (27%) were most commonly involved as were injuries due 
to strikes (72%).  Multivariable analyses revealed a higher risk among younger workers 
(RR=1.38, 95%CI: 1.17-1.62) and among those with shorter job tenure (RR=1.29, 95% CI: 
1.08-1.54).  Intentional injury risk was greatest among nursing staff employed in psychiatric 
units (Rate=12.65/100-FTE, 95%CI: 8.90-17.99). 
  
 Differences were observed in overall injury experience between nurse aides and 
nurses.  These may reflect increased injury severity, more limited light-duty opportunities, or 
limited schedule flexibility to accommodate recovery.  Violence-related injury risk differed 
markedly by tenure of employment and hospital unit. 
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 CHAPTER I.  BACKGROUND 
  
 Registered nurses, nurse aides, orderlies and attendants, and licensed practical and 
vocational nurses represent the top three healthcare occupations with the most employment in 
the healthcare industry and across all industries in the United States (Jones 2001).    
Projections from the United States Bureau of Labor Statistics put nurse aides and registered 
nurses nationally among the occupations with the largest growth rate (22.3% and 29.4%, 
respectively) between 2004 and 2014 (Hecker 2005).  Taking into consideration their 
expected job growth as well as the hazards and job demands that these workers face, it is 
important to develop more research, particularly addressing nurse aides, on their 
injury/illness experience, potential risk factors, and differences among these occupational 
groups. 
 
INJURY AND ILLNESS AMONG NURSING STAFF 
 Injuries are common among nursing staff in the United States and risk is greater when 
compared to other occupational groups.  Bureau of Labor Statistics injury rates by industry 
for the year 2005 show that in the United States hospitals had a rate of injury/illness of 182.1 
injuries/illnesses per 10,000 full-time-workers.  Compared to all industries within the private 
sector this rate was 35% higher than the one for all industries (BLS 2007).  Injuries sustained 
by nursing staff are also more severe.  For instance, nurse aides, orderlies, and 
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attendants are among the occupations with the greatest number of injury and illness events 
requiring time away from work beyond the day of injury and they consistently ranked among 
the occupations reporting the most cases of workplace injuries and illness from 1995 to 2004, 
exceeded only by truck drivers, and laborers and material movers (Hoskins 2006).  In 1999, 
workers in nursing and personal care facilities had more than three times as many injuries 
and illnesses involving days away from work (448.7 per 10,000 full-time workers) compared 
to all private industries (188.3 per 10,000 full-time workers) with hospital healthcare 
providers having significantly more injuries and illnesses involving days away from work 
(251.4 per 10,000 full-time workers) (USDHHS 2004).   
 
 Musculoskeletal injuries in particular are common among the nursing workforce.  
Injuries to the back are a source of concern although other body parts commonly injured are 
the neck, shoulders, wrists, and knees (de Castro 2004).  In the United States, national 
estimates of injuries and illnesses have consistently ranked nursing personnel as one of the 
top ten occupations for work-related musculoskeletal disorders in the hospital setting with 
incidence rates of 8.8 per 100 full-time-workers (BLS 2002).  A US study of nurse aides 
employed in longterm care in the state of Washington, observed a combined incidence rate 
for back and shoulder injuries of 45.8 self-reported injuries per 100 FTE workers per year; 
the incidence rate for back injuries alone was 36.7 per 100 FTE and 10.3 per 100 FTE for 
shoulder injuries (Myers et al. 2002).  The Occupational Health Supplement to the 1988 
National Interview Survey (Goldman et al. 2001) also lists nursing aides, orderlies, and 
attendants as the highest risk group for back pain among female employees 
(prevalence=18.8%) among health care occupational groups.   
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OCCUPATIONAL EXPOSURES IN NURSING PERSONNEL 
 Nursing staff employed in hospital settings are exposed to various chemical, 
biological and physical hazards.  Occupational exposure to blood and body fluids is well 
documented among these workers (Stone et al. 2004) and annual exposure prevalence rates 
range from less than 10% to 44%.  Most blood and body fluids exposures involve 
percutaneous injuries (e.g., needlesticks), although mucocutaneous (e.g., spray or splashes to 
the eyes or mouth) and direct contact of infected blood with nonintact skin are also routes of 
exposure (Stone et al. 2004).  These workers are also at increased risk of contact with 
hazardous chemical agents such as sterilizing agents and chemotherapeutic agents (Foley 
2004).  Some healthcare environments require a high number of full body transfers, or 
handling patients with special conditions such as obese patients, patients with casts or 
external hardware, or are such that assistive equipment (i.e., lifts) cannot be used (Waters et 
al. 2006).  Therefore, injuries due to patient or equipment handling, especially those to the 
back are also a concern among these workers. 
 
 Slips, trips, and falls also represent a potential hazard among nursing staff in hospital 
settings.  In 2002, slips, trips, and falls accounted for the largest proportion of lost time 
injuries (21%) in healthcare workers.  Same level falls incidence rate in hospitals was 
considerably higher than that in private industry (39.9 vs. 25.4 per 10,000 full-time-
equivalents) (Waters et al. 2006).  Nursing staff also face psychosocial risks, in particular 
violent behaviors directed at them.  Workplace violence represents a complex and dangerous 
occupational hazard that nursing staff face in the healthcare environment (McPhaul & 
Lipscomb 2004).  Violence in the hospital environment primarily comes from dissatisfied, 
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frustrated, or mentally unstable patients and it can be expressed verbally (i.e., threats, 
cursing) and/or physically (i.e., being spit, bit) (McPhaul & Lipscomb 2004).   
 
WORKPLACE VIOLENCE IN NURSING STAFF 
 In 2005 the Bureau of Labor Statistics reported, that 14,560 workers were assaulted 
on the job in the United Sates.  These assaults, accounted for 1.2 % of workplace injuries 
requiring time away from work.  Factors related to increased risk of worker’s victimization 
include face-to-face contact with large numbers of individuals, handling money, routine 
travel or multiple worksites, delivering passengers or goods, and interacting with the public 
(Olszewski et al. 2007).  Reduction of work-related assaults to a rate of 0.60 per 100 workers 
16 years and older is one of the target objectives in the occupational safety and health 
objectives of Healthy People 2010 (Olszewski et al. 2007).    
 
 Hospitals and healthcare facilities are not immune to workplace violence.  The rate of 
assault in the hospital industry in 2005 was 8.0 per 10,000 full-time-workers.  This is three 
times the rate (2.4 per 10,000 full-time-workers) for all industries in the private sector (BLS 
2007).  Estimates based on self-reported physical and non-physical assaults among 
Minnesota nurses yielded rates of 13.2 per 100 person-years (95% CI: 12.2-14.3) for physical 
violence and 38.8 per 100 person-years (95% CI: 37.4-40.4) for non-physical violence 
(Gerberich et al. 2004).  Although anyone working in a hospital may become a victim of 
violence, nurses and nurse aides are at higher risk (NIOSH 2002).  The majority of non-fatal 
violence-related workplace injuries occur in settings where the victim and the attacker are in 
a custodial or client/patient-caregiver relationship.  Most commonly women, employed as 
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nursing staff and assaulted by their patients, are the victims of nonfatal violence (McGovern 
et al. 2000).  In the hospital setting, violence occurs most frequently in psychiatric wards, 
emergency departments, waiting rooms, and geriatric units (ENA 2006; Gerberich et al. 
2004; NIOSH 2002).  Because of their direct and frequent contact with patients, nursing staff 
are at increased risk of being assaulted.  For example, data from accepted disabling claims in 
the state of Oregon for the period of 2001–2005, show that nurse aides were the occupation 
with the highest percentage of assault claims (17%) (Hodges 2006).   
 
IMPACT OF WORKPLACE VIOLENCE  
 Workplace violence can seriously impact the employer, employees, and clients.  
Effects can include a variety of financial costs for medical and psychological care, increased 
absenteeism, property damage, decreased productivity, increased security, litigation, 
increased workers’ compensation, and personnel changes due to burnout and turnover (Gates 
et al. 2003).  Healthcare workers that are assaulted experience both short-term and long-term 
emotional reactions, including anger, sadness, frustration, irritability, fear, apathy, self-
blame, and helplessness (Fitzwater & Gates 2002).   
 
 
REPORTING OF WORKPLACE VIOLENCE 
 Workers’ compensation data have been used in previous studies to address violence 
in the workplace (Hodges 2006; Islam et al. 2003; Yassi 1994).  Research efforts involving 
original data collection have also been performed.  In order to quantify and identify risk 
factors for fatal and non-fatal violent injury Gerberich and colleagues have performed a 
series of analyses addressing work-related violence among nurses in Minnesota (Gerberich et 
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al. 2005; Gerberich et al. 2004; Nachreiner et al. 2005).  Relevant findings from their 
research indicate high rates of physical and non-physical violence among nurses and describe 
perpetrators as patients or clients, impaired, and male.  Perpetrators of physical violence were 
identified most often to be 66 years of age and older compared to non-physical violence 
where perpetrators were 35 to 65 years of age.  Increased rates of, physical and non-physical 
(i.e., verbal abuse), violence were identified among those working in longterm care, and 
those working in intensive care, emergency, or psychiatric/behavioral departments.  Also, 
increased rates of physical violence were observed among nurses providing and supervising 
patient care, as well as among those working with primarily geriatric patients (Gerberich et 
al. 2005; Gerberich et al. 2004).     
 
 Most of the current knowledge regarding workplace violence in healthcare settings 
comes from studies that have used data from workers’ compensation reports or death 
certificates to estimate the magnitude of the problem.  Although they have been crucial in 
increasing our body of knowledge they only take into consideration the more serious events, 
those resulting in extended loss of work time and/or death (Gerberich et al. 2004).  So they 
exclude minor injuries and assaults without a physical manifestation.  Currently the true 
prevalence of workplace violence remains unknown.  Furthermore, estimates of intentional 
injury rates among nursing staff are likely to underestimate the true risk of intentional injury 
among these workers.  Under-reporting of injuries may occur due to the following: lack of 
reporting policies, the perception that assaults are part of the job, employee perception that 
reporting may not benefit them, and employee concerns that assaults may be viewed as a 
result of poor job performance or worker negligence (ENA 2006; May & Grubbs 2002).  
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Other reasons for not reporting are lack of physical injury and understanding the patient’s 
source of anger and feeling sorry for them (ENA 2006; May & Grubbs 2002) and different 
definitions of violence. 
 
 Several studies tried to capture non-physical and physical workplace violence among 
nurses by ascertaining injuries via self-report using distributed surveys in a cross-sectional 
study design (Findorff et al. 2004; Findorff et al. 2005; Gerberich et al. 2005; Gerberich et al. 
2004; May & Grubbs 2002).  Other studies have given focused attention on intentional 
injuries within a particular hospital unit (e.g., emergency medicine or psychiatry) but have 
grouped units in such large categories that it is difficult to interpret their results (May & 
Grubbs 2002).   
 
CHARACTERISTICS OF THE NURSE AIDE OCCUPATION 
 Nurse aides- also known as nursing assistants, certified nurse assistants, geriatric 
aides, and unlicensed assistive personnel - help care for physically or mentally ill, injured, 
disabled, or infirm individuals confined to hospitals, nursing care facilities, and mental health 
settings (BLS 2006-07).  Under the supervision of a licensed nurse or medical staff, nurse 
aides assist patients with activities of daily living such as eating, bathing, dressing, and 
toileting and also perform various health care tasks such as taking vital signs, changing 
dressings, skin care, bed making, transferring, positioning and turning patients and basic 
restorative services (Harmuth & Goodman 2004; USDHHS 2004).  These tasks are not 
exclusive to nurse aides and may also be performed routinely by nurses in addition to their 
clinical duties (i.e., administer medications, execute plans of care).   
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 There are minimal educational pre-employment training requirements to work as a 
nurse aide.  Historically, nurse aides were taught through on-the-job training, although some 
training programs were offered through community colleges.  In 1987 the Omnibus Budget 
Reconciliation Acts (OBRA 1987) mandated the training and registration of nurse aides 
working in nursing homes.  Federal government regulations require that all nurse aides, who 
work in nursing homes that participate in Medicare and Medicaid programs, complete a state 
approved training program, pass a competency exam, and receive certification from the state 
in which they are employed.   
  
 Nurse aides experience stressful working conditions (Hertting et al. 2005), lower job 
satisfaction (Castle et al. 2006; Castle et al. 2007), and are among the lowest paid in the 
healthcare field (Castle et al. 2007; Squillace et al. 2007).  Nurse aides have been described 
as being different from registered nurses in the following ways: having a higher 
concentration of people of color, less formal education, less hospital work experience, and 
also predominantly female (Hoskins 2006; Malveaux & Engander 1986; Radcliffe 1995).  
Among nurse aides, the percentage of males is higher than among registered nurses 
(Malveaux & Engander 1986; Seago & Faucett 1997).  Nurse aides tend to be younger and 
have fewer years working in nursing or in hospitals (Seago 2000).   
 
NURSE AIDES IN ACUTE CARE SETTINGS  
 Even though there is evidence that nurse aides are at increased risk of being injured 
while at work compared to other healthcare workers, in research studies they are often 
combined with the nurses, especially in the acute care setting.  Few studies have focused on 
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nurse aides and often the word “nurse” is used to mean a combination of RNs, licensed 
vocational nurses, nurses, orderlies and technicians (Seago 2000).  Although both of these 
caregiver populations are predominantly female, there are outstanding class and 
race/ethnicity differences between these workers.   
 
 Most research on nurse aides has been in longterm-care facilities rather than acute 
care settings.  Relatively little attention has been given to occupational injuries among nurse 
aides or to differences between their experiences and those of nurses.  Several Scandinavian 
studies (Eriksen 2003a, 2003b, 2005, 2006b; Eriksen & Bruusgaard 2004; Eriksen et al. 
2003, 2004a, 2004b) have focused on vocationally active union nurse aides and looked at 
various issues such as self-reported pain, fatigue, sickness absence, and social support by 
using survey data and cross sectional study designs.  The prevalence of musculoskeletal pain 
in Norwegian nurse aides was as high as 88.8% (95% CI: 88.0-89.6) (Eriksen 2003a).  Low 
back pain was the most prevalent type of pain (54.9%, 95% CI: 53.7-56.1) followed by neck 
(53.5%, 95% CI: 52.3-54.7) and shoulder (47.1, 95% CI: 45.9-48.3) pain.  In addition, to 
musculoskeletal pain nurse aides have poorer health than many other occupational groups, 
including registered nurses (Eriksen 2003a).  Nurse aides also experience higher levels of 
burnout, job strain, and musculoskeletal injuries (Seago & Faucett 1997).   
 
 There is also evidence that injury risk differs by work areas.  Goldman et al., (2001) 
udy of the risk of back injury in a large teaching hospital reported intensive care, surgical, 
and orthopedics/neurology units had the greatest number of non-ambulatory patients 
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requiring more total body transfers and lifts and the highest risk of back injury.  They found 
the lowest injury risk among pediatric nurses.   
 
 Nurse aides have expressed their likes and dislikes and concerns regarding their 
occupation.  Pennington et al., (2003) reported that nurse aides in longterm care express 
loving their jobs, having a commitment and respect for their work and the residents they care 
for and that they derive satisfaction from the work.  However common concerns included 
issues of no professional respect and long term employment (Hertting et al. 2005).  Other 
issues reported in the literature that lead to dissatisfaction among nurse aides are: low pay 
(Castle et al. 2006), lack of  or minimum benefits (Castle et al. 2007), and lack of recognition 
and appreciation (Blair & Glaister 2005).   
 
 Considering their low wages nurse aides are the working poor (Castle et al. 2007).  
Nurse aides represent one of fifty occupations with the lowest median earnings for full-time 
workers, with a median income (approximately $20,000) below median earnings for all 
workers ($33,000) (Weinberg 2004).  As for benefits, nurse aides in acute care setting fare 
better than those in longterm care setting.  Many longterm care workplaces do not offer any 
benefits to their employees; even when health insurance is offered thru their employers many 
workers cannot afford the employee contribution (USDHHS 2004).   
 
NURSE AIDES IN NORTH CAROLINA 
 In the state of North Carolina nurse aides represent a significant portion (54%) of the 
state’s direct care workforce (BLS 2006).  North Carolina is expected to see a 27% increase 
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in the number of nurse aides between 2004 and 2014 and it is estimated that each year there 
will be on average 1,940 job openings ("State Occupational Projections Long-Term.  2004-
2014." 2007).  Registered nurses on the other hand (including nurse practitioners, clinical 
nurse specialists, certified nurse midwives, and certified registered nurse anesthetists) 
account for 37% of all workers in the healthcare practitioners and technical occupations in 
the state. 
 
 Following the enactment of the Nurse Aides Registry Act by the North Carolina 
General Assembly in 1989,  the Board of Nursing developed both a nurse aide I (NA I) and 
nurse aide II (NA II) registry and began the listing process (Johnson 2002).  State approved 
training programs must be a minimum of 75 hours and include 16 hours of supervised 
clinical training.  Since January 1, 1991, Duke University Health System requires all its’ 
nurse aides to meet and fulfill all requirements set by the North Carolina Board Nursing – 
Nurse Aide Registry.  Appendix 1.1 presents requirements, duties and responsibilities of 
nurse aides as established by the North Carolina Board of Nursing (USDHHS 2002).   
 
 Nurse aides working in the State of North Carolina had mean annual wages of $9.66 
per hour or $20,090 per year (BLS 2006).  Differences in earnings are observed depending 
on the work setting of these workers and their geographical location within the State.  
Research by Konrad et al., (2005) in addressing differences in employment between registry 
active and inactive nurse aides show that registry active nurse aides working in non-long-
term care settings (i.e. medical offices, hospitals) fare better economically than those in long-
term care settings and home care.   
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 High turnover rates among nurse aides in the state pose significant challenges to the 
health care sector since these healthcare workers provide most of the direct care needed by 
patients.  Among nurse aides in North Carolina those in long term care have the highest 
turnover rate (58.4%), followed by nurse aides employed in hospitals (30.5%), home health 
and hospice (28%), and public health departments (11.8%) (Lacey & Nooney 2005).   
 
SUMMARY  
 Injury and violence-related injury research in healthcare traditionally have grouped 
nurses and nurse aides together.  Nurse aides are a special occupational group with high rates 
of injury and different demographics, educational requirements, tasks and occupational 
exposures than other healthcare workers.  They are among the occupational groups with the 
largest projected growth between 2004-2014.  Given these employment projections in the 
State of North Carolina ("North Carolina Occupational Trends, Projections 2002-2012."; 
"State Occupational Projections Long-Term.  2004-2014."), it is imperative to develop 
research that addresses this population especially in acute care settings.  
 
  The current study addressed limitations in previous research by prospectively 
identifying injuries and illnesses reported to a workers’ compensation system in a well-
defined cohort of healthcare workers.  By linking these data to employment records we 
obtained demographic and work history data not usually available through workers’ 
compensation sources.  The availability of employment records also made possible the 
inclusion and analyses of nurse aides and nurses.  The main goal of this work was to compare 
and contrast injury/illness experience among nurse aides and nurses in order to understand 
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occupational injury risks faced by them in hospitals.  In performing these analyses areas 
worthy of further detailed investigation were identified. 
 
 CHAPTER II.  SPECIFIC AIMS 
 
 Most of the available research addressing nursing staff in the United States does not 
make a distinction between nurse aides and nurses even though their job requirements, 
duties, responsibilities and job demands are very different.  Although both of these caregiver 
populations are predominantly female, there are striking class and race/ethnicity differences 
between these populations of workers.  There are very minimal educational requirements to 
work as a nurse aide (Appendix 2.1) and these low-wage positions, with little opportunity for 
advancement, are largely filled by African-American women.  These contrasts may 
differentially influence their overall health status and make research combining these groups 
difficult to interpret accurately.   
 
  Given the limited available literature on nurse aides, specifically among those in 
acute care settings, the current research improves our understanding of the magnitude of their 
injury experience.  Also, it identifies subgroups within this population (i.e. by units, tenure) 
that are at greatest risk of injury.  This information may be useful in the development of 
injury prevention strategies targeted at reducing injury risk in the acute care setting. 
 
 The Duke Health and Safety Surveillance System provides a comprehensive database, 
with among other elements, systematically collected demographic, employment and injury 
and illness data for workers employed with this large healthcare system.  It allows for linkage 
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of individual workers’ data among and across data sources over an eight year period (1997-
2004).  The available data permitted cohort analyses with person-time information (FTEs) 
available. 
 
 The main goal of this research was to provide a better understanding of the 
occupational health status and occupational hazards faced by nursing staff employed in the 
acute care setting, contrasting the experience of nurse aides and nurses.  To address this goal 
the following specific aims were identified: 
1. To define and contrast work-related injury experience of nurse aides and nurses at a 
large university based medical center. 
2. To identify high risk groups for overall work-related, neck and shoulder, and 
intentional injury.  
  
 
 CHAPTER III. METHODOLOGY 
 
COHORT DEFINITION 
 A retrospective cohort study of all nurse aides and nurses employed in acute care 
units at two Duke University Health System hospitals; Duke University Hospital (DUH) and 
Durham Regional Hospital (DRH) from 1997 to 2004 was conducted.  The occupational 
cohort was dynamic to include employees observed at any time during the follow-up period.  
Data for Duke University Hospital were available for 1997 to 2004, while for Durham 
Regional Hospital data were available from 2000 to 2004.  Acute care units were defined as 
all inpatient clinical care units, as well as the emergency room, and post anesthesia care units.   
 
DATA SOURCES 
Duke Health and Safety Surveillance System 
 The Duke Health and Safety Surveillance System (DHSSS) is a comprehensive 
system for health, injury, and hazard surveillance of health care workers in a large university-
based health care system.  The DHSSS was developed in 2001 around several ongoing 
programs and utilizes data from human resources, employee health benefits, industrial 
hygiene, hazardous waste management, emergency preparedness, occupational medicine, 
workers’ compensation, health promotion, and private healthcare claims (Dement et al. 
2004b).  The DHSSS analysis files contain unique individual identifiers which allow the 
observation of individuals over time within one database and linkage across databases.  
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OUTCOMES   
Work-related Injury/Illness Identification 
 Duke University workers’ compensation policies require an employee to report an 
injury or illness to his/her supervisor immediately or as soon as practical, but no later than 
the conclusion of the employee’s shift.  If necessary the supervisor will refer the injured 
employee to the corresponding employee health entity to receive medical attention.   
  
 Within 24 hours of the injury the employee’s supervisor must complete a Report of 
Occupational Injury.  This form is automatically sent to the workers’ compensation office 
and the facility’s employee health and safety office.  The workers’ compensation database 
provides data on injuries (Table 3.1) including type of report (first aide, medical, or 
indemnity), nature of injury/illness, the body part affected, the place where injury/illness 
happened, injury/illness severity measured by lost time from work, and any compensations 
received by the employee.  Also, it provides descriptive text data on how the injury happened 
as provided by the employee and/or his/her supervisor.  Overall reported work-related 
injuries and illnesses were ascertained through workers’ compensation records from 1997 to 
2004.   
 
 Neck and shoulder injuries were identified based on affected body part codes.  
Potential violence or aggression events were identified by searching for key words in the text 
data of the descriptions of the injury event provided by employees and the managers.  
Keywords were selected after reviewing work-related violence literature (Gerberich et al. 
2004; Hashemi & Webster 1998; NIOSH 2002) and were defined as: (1) characteristics of 
patients – combative, agitated, aggravated, resistant, aggressive, confrontational; (2) actions 
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taken by nurse aide or nurse – restraining, struggle; (3) actions by patient towards nurse aides 
and nurses – scratched, kicked, bit, hit, grabbed, attacked, dug (nails, fingernails), stabbed, 
spit, pushed, punched, struck, gripped, pulled, assaulted, scraped, squeezed, slammed, 
slapped, threw, yanked, stuck, fight, beat, pinch, twist, shoot, throw (object), and threats.   
 
 All reports were reviewed and a final decision to classify them as a violent workplace 
event was reached by applying the following definition: “aggressive behavior aimed at 
inflicting harm an/or discomfort on its victim, whether they be intentional targets or innocent 
bystanders involved only accidentally” (Warshaw & Messite 1996).  For events where 
intention to cause harm was not clear, any other indication that the patient was aggressive, 
combative, agitated, disoriented, or being restrained was used to determine if the injury was 
violence-related.   
 
EXPLANATORY VARIABLES  
Occupation 
 Human resources data were used to classify nursing staff by occupation.  Job codes 
and job titles (Table 3.2) for those in the service in nursing care (Group Code=42) and in the 
nursing inpatient (Group Code=25) occupational groups were manually reviewed.  All job 
codes were verified using human resources job description data and workers with job codes 
not associated with being a nurse aide or a nurse were excluded from the cohort.   
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Demographic Characteristics 
 All demographic data were obtained from the human resources file (Table 3.3).  The 
variable age represents age of the worker at mid-year for each year of employment at the 
health system.  It was grouped in ten year intervals (30-39, 40-49, 50-59), except for those 
less than 29 years and those older than 60 years.  Original race data were coded as: white, 
black, Asian/Pacific islander, American Indian/Alaskan native, and Hispanic.   
 
Work Location 
  Human resources provided data on hospital of employment, Duke University Hospital 
(DUH) or Durham Regional Hospital (DRH).  There was no single variable in the database to 
indicate hospital unit of employment.  A combination of three variables (Table 3.3), company 
code (compcode), organization unit code (orgunitcode), and pay point (paypoint) were used 
in developing a coding scheme that led to each worker’s unit of employment on any given 
year during the follow up period.  A total of fifty (50) units were classified (Table 3.4) using 
this coding scheme.  These units were further grouped by keeping units with similar 
specialties and/or patient acuity grouped together reducing the number of units to ten (10). 
 
Length of Employment at DUHS 
 The variable Duke years was used to obtain the cumulative number of years 
employed in any capacity at DUHS and was grouped in five year intervals. 
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Unit Characteristics 
 Staff to bed ratios were calculated by averaging the number of nurse aides and nurses 
employed in each hospital unit during the study period, as identified from the human 
resources database, and dividing that number by the number of beds in each unit.  The 
primary patient population by unit was defined as: pediatric, adult, or mixed.  Usual duration 
of shifts by unit were defined as: 8 hours, 12 hours, or mixed (any combination of hours). 
 
DATA ANALYSIS 
 Descriptive statistics were generated to define the cohort.  Frequency distributions for 
age, race/ethnicity, and gender were generated.  Mean age and length of employment at entry 
into the cohort were also calculated.  Nurse aides and nurses were classified by unit of 
employment and frequencies per unit generated.  Staff to patient ratio (staff to beds ratio) was 
determined by occupational group and hospital and by occupational group and unit.   
 
 Reported injuries/illnesses were described by claim type (first aide, medical, 
indemnity), type of injury/illness (nature), physical elements leading to injuries (agency), 
cause of injury/illness, body site affected, days lost (OSHA Days, total lost days), and 
restricted work days.  Descriptive statistics (counts and percentages) were generated 
separately for nurse aides and nurses. 
 
Injury Rates  
 Crude and stratified injury/illness rates were calculated using annual full-time 
equivalents (FTEs) as the time-at-risk parameter for rates and expressing annual rates as 
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events per 100 full-time equivalents (events/100 FTEs).   FTEs were selected because 
available data allowed the calculation of person time by taking into account hours worked per 
week and the duration of employment by follow-up year.  This leads to a better estimation of 
hours worked and in turn to more accurate rate calculations (Dement et al. 2004a). 
 
Analytical Approach 
 Injury/illness events were stratified by occupational group and then examined by age 
group, work location (defined as hospital and unit), staff to patient ratio, tenure, shifts, and 
patient population in order to calculate stratum specific rates.  Rates for the most common 
types of injuries (i.e., sprains/strains, fractures, etc.), causes of injury, and body part affected 
were also calculated.  Poisson regression was used to calculate rates and rate ratios.  SAS 
GENMOD (SAS Institute 1999) procedure was used for Poisson regression analyses using 
the log link function and log (FTEs) as the offset variable.  The same procedure was followed 
for intentional injuries; due to the small number of events multivariable analyses could not be 
conducted by occupation. 
  
 To further examine the relationship between occupation and workplace injury 
multivariable methods were developed to estimate rate ratios (RR) of injury when adjusting 
for other potentially confounding variables.  Variables included in the model were: 
occupation, age, gender, race, job tenure (Duke years), and unit of employment.   
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Table 3.1  Variables related to Injury/Illness Outcomes, Duke University Health System, 
North Carolina. 
 
Variable Name Description Data Source
Workplace injury/illness Injury/Illness claim Employee reported injury/illness. Workers' 
Neck and Shoulder Injury Injury to the neck or shoulder area. Compensation
Violence-related injury Injury resulting from violence.  Database
Claim Type First Aide, Indemnity, Medical
Employee Injury description Text ; injury description by employee
Manager's  Injury description Text ; injury description by manager
Cause description Text ;cause of injury
Body site description Text ; part of body affected
Agency description Text; 
Nature description Text 
Injury year 1997 to 2004
Lost Days Continuous; numbers of days lost from work
OSHA Days Continuous
Restricted workdays Continuous; number of days of restricted duty
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Table 3.2  Job Codes and Job Titles for Nurse Aides and Nurses Employed at Duke 
University Health System, North Carolina. 
 
Occupation Job Code Job Title
194 Nursing Care Assist, Adv-Sru3
275 Nursing Care Asst, Fp
276 Nursing Care Asst, Adv Fp
495 Nursing Care Assistant
626 Nursing Care Assistant, Adv
834 Nursing Care Asst/Health Unit
875 Professional Nursing Assistant
876 Professional Nursing Assistant
167 Staff Nurse I, Clinical
174 Staff Nurse-Sru 3
229 Staff Nurse II, Clinical
232 Clinical Nurse III
232 Clinical Nurse Iv, Surg Svcs
320 Lic Practical Nurse, Sru 2
321 Lic Practical Nurse, Sru 3
362 Clinical Nurse, Casual
370 Clinical Nurse II, Fp
372 Clinical Nurse III, Fp
398 Med Lic Prac Nurse
415 Lic Practical Nurse
416 Lic Practical Nurse, Adv
610 Clinical Nurse I
610 Clinical Nurse II
613 Clinical Nurse I
665 Staff Nurse-Sru 4
736 Clinical Nurse,Transfer Ctr
814 Nurse Preceptor, Drh
836 Nursing Resource Pool
850 Med Lic Prac Nurse-Sru 3
908 Clinical Nurse II
908 Clinical Nurse III
926 Asst Head Nurse
1032 Clinical Nurse I, Surg Svcs
1207 Head Nurse, Operating Room
1780 Clinical Nurse II, Surg Svcs
1780 Staff Nurse I, Amb Surg Ctr
1785 Coord, Inpatient, Nursing Svcs
2284 Clinical Nurse III, Surg Svcs
2284 Staff Nurse II, Amb Surg Ctr
2587 Clinical Nurse IV, Surg Svcs
Nurse Aide
Nurse  
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Table 3.3  Covariates of Interest, Duke University Health System, North Carolina. 
 
Name of Variable Definition Codes Source
Age* Age at mid-year Continuous variable HR Database
<20, 20-29, 30-39, 40-49,50-59, 
60+
< 29, 30-39, 40-49,50+
Race/Ethnicity Race
White, Black, Other 
(Asian/Pacific Islander,  
American Indian/Alaskan 
Native, Hispanic)
White, Non-White
Gender Gender Male, Female
Compcode* Component code
Organizational unit code until 
2001 HR Database
Orgunitcode* Organizational unit code
Organizational unit code from 
2002
Paypoint* Pay point code
752 units for administrative pay 
purposes
Unit*
Unit where employee 
works - uses 
compcode,orgunitcode 
and paypoint variables Hospital Units
Hospital*
Hospital where employee 
works DUH, DRH
Dukeyrs* Years employed at Duke. Years of employment. HR Database
Tenure* Grouped years at Duke.
<5 years, 5 but <10 years, 10 but 
< 15 years, 15+ years
FTE FTE
Full-time equivalent for 
employee in calendar year From 0 to 1 HR Database
Occupation*
Employee's occupation - 
uses occupational group
1=Nurse Aides, 2=Inpatient 
Nurse
Jobcode* Duke jobcode
Jobcodes corresponding to 
Nurse aides and Inpatient nurses
Occ_Group* Occupational group
42=Nurse Aides, 25=Inpatient 
nursing
Unit*
Hospital unit where 
employee works See Table 3.4 HR Database
Shift
Usual duration of shifts in 
each unit. 8 hours, 12 hours, mixed
DUHS 
Administrative 
Data
Patient population 
Patient population in each 
unit Pediatric, Adult, Mixed
Staff to beds ratio Staff to beds ratio
Number of beds per NA or nurse 
in each unit.
DUHS 
Administrative 
Data / 
Surveillance 
database
* Time varying variables
Work Location
Demographic
Job characteristics
Occupation HR Database
Length of 
Employment 
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Table 3.4  Classification of Hospital Units at Duke University Health System, North Carolina. 
 
Hospital Units Hospital Unit Description Hospital Unit Coding for All injuries / Neck-shoulder Hospital Unit Coding for  Intentional Injury
CentralStaff Duke - Central Staffing Office Floating Floating
DRH-ED DRH - Emergency Department Emergency Room Emergency Room
DRH-FloatPool DRH - FloatPool Floating Floating
DRH-ICU/CCU DRH - ICU/CCU ICU/CCU ICU/CCU
DRH-NewbornNursery DRH - Special Care/Newborn Nursery Neonatal/Peds OB-Gyn/LDPR/Neonatal/Pediatrics
DRH-PACU/ACU DRH - Perianesthesia Care Unit/Anesthesia Care Unit Other Medical Units Other Medical Units
DRH-ReserveStaffPool DRH - Reserve Staff Pool Floating Floating
DRH-Unit4-1 DRH - Telemetry Unit Other Medical Units Other Medical Units
DRH-Unit4-3/OB-GYN/PostP DRH - OB/GYN/Labor Delivery/Post Partum OB-Gyn/LDPR OB-Gyn/LDPR/Neonatal/Pediatrics
DRH-Unit5-3 DRH - Neurology / Oncology Unit Other Medical Units Other Medical Units
DRH-Unit6-1 DRH - Psych Inpatient Psychiatry Psychiatry
DRH-Unit6-3 DRH - Medical Surgical-Orthopaedic Orthopaedics Orthopaedics
DRH-Unit7-1 DRH - Medical Surgical Services Other Medical Units Other Medical Units
DRH-Unit7-3 DRH - Durham Rehabilitation Institute Rehabilitation Rehabilitation
DRH-UnitMinot Duke - Minot Unit Other Medical Units Other Medical Units
DRH-UnitOakleigh DRH - Oakleigh Chemical Dependency Treatment Center Other Medical Units Other Medical Units
DRH-Units5-1/5-2 DRH - General Surgery/Telemetry/Nephrology Other Medical Units Other Medical Units
ISRP Duke - Internal Staffing Resource Pool Floating Floating
NursStaff Duke - Nursing Staff Resource Floating Floating
Unit2100 Duke - General Surgery Unit Other Medical Units Other Medical Units
Unit2200 Duke - Surgical Trauma ICU ICU/CCU ICU/CCU
Unit2300 Duke - Surgical ICU Stepdown - Transplant Stepdown Stepdown
Unit3100 Duke - Cardiothoracic Stepdown Stepdown Stepdown
Unit3200 Duke - Cardiothoracic ICU ICU/CCU ICU/CCU
Unit3300 Duke - Cardiothoracis Stepdown Stepdown Stepdown
Unit4100 Duke - Neurosurgery Stepdown Stepdown Neurology
Unit4200 Duke - Neurosurgery ICU ICU/CCU Neurology  
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Hospital Units Hospital Unit Description Hospital Unit Coding for All injuries / Neck-shoulder Hospital Unit Coding for  Intentional Injury
Unit4300 Duke - Neurology Other Medical Units Neurology
Unit5100 Duke - Pediatrics General Medicine / Hematology Neonatal/Peds OB-Gyn/LDPR/Neonatal/Pediatrics
Unit5200 Duke - Pediatrics Bone Marrow Transplant Neonatal/Peds OB-Gyn/LDPR/Neonatal/Pediatrics
Unit5300 Duke - Pediatrics Stepdown Neonatal/Peds OB-Gyn/LDPR/Neonatal/Pediatrics
Unit5400-NICU Duke - NICU Neonatal/Peds OB-Gyn/LDPR/Neonatal/Pediatrics
Unit5500-PICU Duke - PICU Neonatal/Peds OB-Gyn/LDPR/Neonatal/Pediatrics
Unit5600,5700,5800-LDPR Duke - Labor, Delivery, Recovery, Post-Partum OB-Gyn/LDPR OB-Gyn/LDPR/Neonatal/Pediatrics
Unit6100 Duke - Orthopedics Orthopaedics Orthopaedics
Unit6300 Duke - Plastics, Urology, ENT Other Medical Units Other Medical Units
Unit7100 Duke - Cardiology Stepdown Stepdown Stepdown
Unit7200 Duke - Cardiac ICU ICU/CCU ICU/CCU
Unit7300 Duke - Cardiology Stepdown Stepdown Stepdown
Unit7700 Duke - Gynecology OB-Gyn/LDPR OB-Gyn/LDPR/Neonatal/Pediatrics
Unit7800 Duke - Renal Pulmonary stepdown Stepdown Stepdown
Unit8100 Duke - Adult Medicine Other Medical Units Other Medical Units
Unit8200 Duke - Medical Intensive Care ICU/CCU ICU/CCU
Unit8300 Duke - Adult Medicine Other Medical Units Other Medical Units
Unit9100 Duke - Oncology Stepdown-Intermediate care Stepdown Stepdown
Unit9200 Duke - Adult Bone Marrow Other Medical Units Other Medical Units
Unit9300 Duke - Oncology Other Medical Units Other Medical Units
UnitER Duke - Emergency Room Emergency Room Emergency Room
UnitPostAnest Duke - Post Anesthesia Other Medical Units Other Medical Units
WilliamsPsych Duke - Williams Psych Psychiatry Psychiatry
 CHAPTER IV. OCCUPATIONAL INJURIES AMONG NURSE AIDES AND 
NURSES EMPLOYED BY A MAJOR HEALTH CARE SYSTEM IN NORTH 
CAROLINA 
 
ABSTRACT 
OBJECTIVES: Nurse aides and nurses are often combined in occupational injury research.  
Although both occupations tend to be held by females, they differ in educational 
requirements and job demands.  In the U.S. nurse aides are typically African-American 
females, a segment of the labor force that is historically understudied in occupational 
epidemiology.  Most research specific to occupational health of nurse aides is from long term 
care; it suggests that they are at substantial risk of injury on the job.  Our objective was to 
more accurately assess risk of work-related injuries in an acute care setting, and specifically 
to contrast injuries among nurses and nurse aides.  
METHODS:  A cohort of nurses and nurse aides and their work-related injuries were 
identified from the Duke Health and Safety Surveillance System for the 1997-2004 period.  
This system provides health, injury, and hazard surveillance of workers in a university-based 
hospital and a smaller community hospital.  Injury events were ascertained from workers’ 
compensation reports filed during the same period.  Characteristics of nurse aides and nurses 
were obtained from employment records, and their injury experiences were contrasted.  
Poisson regression methods were used to estimate rates and rate ratios (RR) and 95% 
confidence intervals (95% CI) using full-time-equivalents (FTEs) as time at risk.
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RESULTS:  A total of 1689 nurse aides and 5082 nurses were identified.  At the time of 
entry into the cohort, nurse aides were slightly younger (mean age 32) than nurses (mean age 
35).  Fifty-four percent of the nurse aides were African-American while 76% of the nurses 
were white.  The majority of the nurse aides and nurses were women (86% and 90%).  
Overall injury rates per 100 FTEs were higher for nurse aides when compared to nurses 
(RR=1.25, 95% CI: 1.14-1.36).  Patterns of injury varied by occupation; lifting patients was 
the most common cause of injury among nurse aides (21%); for nurses needle stick injuries 
were most common (15%).  Nurse aides also had twice the rate of neck/shoulder injuries as 
nurses (RR=2.1, 95% CI: 1.52-2.90).  Compared to nurses, nurse aides were more likely to 
require medical treatment and/or experience lost time for their injuries; furthermore, for 
injuries resulting in time away from work, mean lost days was higher for nurse aides (27.5 
days) than nurses (8.8 days).  
CONCLUSIONS:  Nurse aides had higher overall injury rates than nurses, and their injuries 
resulted in considerably more lost days from work and more medical care.  These differences 
may reflect the nature of the injuries, more limited opportunities for light-duty work, or 
limited ability to rearrange schedules to accommodate recovery. 
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INTRODUCTION 
 Most research addressing occupational injuries among hospital nursing staff does not 
make a distinction between nurse aides and nurses, even though their job requirements, 
duties, responsibilities and job demands are very different.  Although both of these caregiver 
populations are predominantly female, there are striking class and race/ethnicity differences 
between these  workers.  The educational requirements for nurse aides are minimal and these 
low-wage positions, with little opportunity for advancement in any setting, are largely filled 
by women of color.  Nurse aides have been reported to have poorer health than many other 
occupational groups, including registered nurses (Eriksen 2003a).  These demographic and 
class differences may differentially influence overall health status and make results of 
research combining these occupational groups difficult to interpret accurately and perhaps 
misleading.    
 
 Nurse aides often work in settings outside of acute care hospital settings including 
long term care facilities, hospice and home care, and previous investigators have examined 
occupational injuries among nurse aides employed in those settings.  In 1999 workers in 
nursing and personal care facilities had higher rates of injury and illness involving days away 
from work (448.7 per 10,000 full-time workers) than all private industries (188.3 per 10,000 
full-time workers) (USDHHS 2004).  Home health providers and hospitals also had 
significantly more injuries and illnesses involving days away from work (280.5 and 251.4 per 
10,000 full-time workers).  The Bureau of Labor Statistics reports that the nurse aide 
occupation is one of the leading occupations in terms of number of injury and illness events 
requiring time away from work beyond the day of injury (BLS 2006-07).  
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 However, among nursing staff employed in acute care (i.e., hospital) settings, 
relatively little attention has been given to occupational injuries among nurses aides or to 
differences between their experiences and those of nurses.  Given the continued and rapid 
growth in recent years of nurse aides as an occupational sector, and the lack of research 
differentiating experiences of nurses and nurse aides in hospital settings, we conducted a 
cohort study of occupational injuries among nursing staff at a major university hospital 
system.   This research draws upon a relatively unique, comprehensive system for injury 
surveillance that was developed for health care workers employed by Duke University Health 
System.  Unlike studies that involve cross-sectional designs to estimate injury prevalence 
(Eriksen 2003a, 2003b, 2005, 2006b; Eriksen & Bruusgaard 2004; Eriksen et al. 2003, 
2004a, 2004b), with these data we were able to employ a longitudinal cohort design that 
allowed us to examine injury incidence within a dynamic cohort of nursing staff, 
accommodating time-varying explanatory variables including tenure of employment and age.  
 
METHODOLOGY 
Study Population 
 Our study cohort included all nurse aides and nurses employed in inpatient units, as 
well as the emergency room and post anesthesia care units at Duke University Hospital, a 
large tertiary care medical center, and Durham Regional Hospital, a large community 
hospital.  Data for Duke University Hospital were available for 1997 to 2004, while for 
Durham Regional Hospital data were available from 2000 to 2004.   
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Data Sources  
 Data for these analyses come from the Duke Health and Safety Surveillance System 
(DHSSS), a comprehensive system for health, injury, and hazard surveillance for all 
employees from the Duke University Health System.  The DHSSS was developed in 2001 
and includes information from human resources, employee health benefits, industrial 
hygiene, hazardous waste management, emergency preparedness, occupational medicine, 
workers’ compensation, health promotion, and private healthcare claims (Dement et al. 
2004b).  For these analyses we focus on the population of nurse aides and nurses between 
1997 and 2004.   
 
Outcomes 
 Information on work-related injuries was ascertained through workers’ compensation 
filings for the period 1997-2004.  The workers’ compensation database provided data on the 
type and nature of injury/illness, body part affected, place where injury/illness happened, 
type of medical care received, lost time from work, and any compensations received by the 
employee.  Also, it provided descriptive text data on how the injury happened as provided by 
the employee and/or his/her supervisor.   
 
Explanatory Variables 
 Human resources records provided demographic data (age, race, and gender) and 
employment information (hire date, termination date, work location, job title, and hours 
worked per week).  Characteristics of the workplace were derived by classifying nursing staff 
by hospital units because each unit typically serves patients with similar types of medical 
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conditions and patient acuity.  Information on hospital and unit of work location was 
available in the DHSSS from data abstracted from human resources records.   
 
 Staff to beds ratios were determined by occupational group, hospital and unit based 
on administrative (hospital accreditation data) and surveillance data.  Those ratios were 
calculated by dividing the average number of staff members during the study period by the 
total number of beds in each unit.  We categorized staff to bed ratios by using quartiles 
among the injured.  Data on characteristics of each clinical unit (specialty, type of patient, 
number of beds and usual number of hours worked per shift) were obtained from various 
administrative sources from the DUHS.   
 
Statistical Methods 
 Poisson regression methods were used to estimate injury rates and rate ratios (RR) 
and 95% confidence intervals (95% CI) using SAS PROC GENMOD (SAS Institute 1999).  
An analytical data file was constructed which included one record per each person-year of 
observation.  Explanatory variables of interest included in multivariable models were: age, 
race, gender, job tenure (years at Duke), unit of employment (hospital or unit within 
hospital). Values assigned to time-varying explanatory variables (age, job tenure, and unit of 
employment) were recalculated for each person-year of observation.  Rate denominators 
were expressed in terms of full time-equivalents (FTEs) in order to account for the number of 
employment hours at risk contributed by each worker.  FTEs were selected because available 
data allowed the calculation of person-time by taking into account hours worked per week 
and the duration of employment by follow-up year.  This lead to a better estimation of hours 
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worked and in turn to more accurate rate calculations (Dement et al. 2004a).  Poisson 
regression model fittings were implemented by (SAS Institute 1999) specifying the log 
(FTEs) as an offset variable.   
 
RESULTS 
Population Characteristics  
 A total of 1689 nurse aides and 5082 nurses were identified.  At time of entry into the 
cohort, nurse aides were slightly younger (mean age 32) than nurses (mean age 35).  Fifty-
four percent of the nurse aides were African-American while 76% of the nurses were white.  
The majority of the nurse aides and nurses were women (86% and 90%).  Average duration 
of employment at DUHS was 2.7 years for nurse aides and 5.4 years for nurses. 
 
Demographic Characteristics of Injured Workers 
 A total of 361 nurse aides and 1487 nurses reported injuries/illnesses during the study 
period.  At time of entry into the cohort, nurse aides were slightly younger (mean age 35) 
than nurses (mean age 36).  Sixty-three percent of the nurse aides and 24% of the nurses were 
African-American.  The majority of the nurse aides and nurses were women (84% and 92%).  
Average duration of employment at DUHS was 3.52 years for nurse aides and 5.7 years for 
nurses. 
 
Injury Rates Contrasts of Nurses Aides and Nurses by Sex, Age, and Race 
 Overall injury rates (Table 4.1) were higher for nurse aides compared to nurses (Rate 
Ratio (RR=1.25, 95% CI: 1.14-1.36); adjustment for other explanatory variables including 
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age, race, gender, tenure, and unit of employment had minimal impact on this estimated rate 
ratio (RR=1.27, 95% CI: 1.16-1.40).   Among females, nurse aides showed a slightly higher 
risk of injury when compared to nurses (RR=1.19, 95% CI: 1.08-1.31).  Male nurse aides 
showed a substantially higher risk of injury than nurses (RR=1.76, 95% CI: 1.40- 2.22).  
Injury rates among nurse aides and nurses were highest among those less than 29 years of age 
(31.63 and 25.40 injuries per 100 FTEs).  The relative rate of injury when contrasting nurse 
aides and nurses was similar for the age categories examined, with the exception of the oldest 
category (ages 60+ years) for which the relative rate was 2.35 (95% CI: 1.24, 4.44).  The 
relative rate of injury contrasting nurse aides to nurses was similar in magnitude among white 
workers (RR=1.42, 95% CI: 1.24, 1.64) and Black workers (RR=1.32, 95% CI: 1.16, 1.51). 
 
Injury Rates Contrasts of Nurses Aides and Nurses by Hospital Unit 
 Examination of injury risk by clinical units revealed that the nurse aides working in 
the rehabilitation unit had the greatest risk of injury while those in the neonatal/pediatric 
units had the lowest risk (Table 4.2).  For nurses the highest risk of injury was observed 
among those working in intensive/critical care (ICU/CCU), orthopedic and psychiatric units.   
 
 We observed that for a number of hospital units the risk of occupational injury 
between these two occupational groups was similar including the emergency room 
(RR=1.09, 95% CI: 0.81-1.18), intensive and critical care (RR=1.09, 95%CI: 0.86-1.39), 
other general medical/surgical units (RR=1.10, 95% CI: 0.93-1.30), psychiatry (RR=0.89, 
95% CI: 0.54-1.46), and stepdown (RR=1.19, 95% CI: 0.98-1.45).  However, nurse aides had 
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notably higher occupational injury on rehabilitation (RR=2.78, 95%CI: 1.64-4.72) and 
orthopedics (RR=1.87, 95%CI: 1.31-2.68). 
 
 In order to explore possible explanations for the observed higher injury risk among 
male nurse aides, we looked at their injury rates by unit.  We observed a risk pattern of injury 
by unit similar to the one for the nurse aide population as whole, but with injury rates that 
were much higher among all units.  For example, the highest risk of injury among male nurse 
aides was observed in the rehabilitation unit, with almost 20 times the rate of the 
neonatal/pediatrics units (RR=19.81, 95% CI 2.48-158.39), followed by orthopedics 
(RR=11.16, 95% CI: 1.46-85.30).  (Tabulated data not shown) 
 
Injury Rate Contrasts of Nurses Aides and Nurses by Staffing Characteristics 
 Among nurse aides, the risk of injury was greater among those in units where they 
had to cover 3.37 to 4 beds compared to those covering < 3.37 beds (RR=1.16, 95% CI: 0.93-
1.45), among those in adult units compared to those with mixed patient population (RR=1.23, 
95% CI: 1.01-1.50), and those in units with eight hour shifts compared to mixed shifts 
(RR=1.26, 95% CI: 0.92-1.74) (Table 4.3).  Among nurses, we observed similar increases in 
injury risk as the number of beds increased and among adult care units compared to mixed 
population units (RR=1.15, 95% CI: 1.04-1.26).  Scales for nurse aides and nurses were 
categorized differently because nurses in acute are assigned to take care of a smaller number 
of patients unlike nurse aides who work with a higher number of patients during their shifts. 
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 Tenure of employment was a modest predictor of injury risk.  Among nurse aides, the 
rate of injury declined monotonically with tenure of employment (Table 4.3); the rate was 
nearly 30% higher among those employed less than five years when compared to those 
employed 10 or more years.  Among nurses, a similar pattern of decreasing injury rates with 
tenure was observed; those employed less than five years had nearly 20% higher rate of 
injury when compared to those employed 10 or more years.  Adjustment for sex, race, age 
group, and hospital unit had minimal impact on the trend among nurses, but reduced the 
magnitude of this trend substantially for nurse aides (Appendix Tables 4.1 and 4.2). 
 
Characteristics of Injuries to Nurses Aides and Nurses 
 There were significant differences between nurse aides and nurses in the causes of 
injury, nature of injury, body parts affected, and injury outcomes (Table 4.4).  Among nurse 
aides, lifting was the most common cause of injury (24.0%) followed by being struck 
(21.3%) and exertion (18.1%).  Injuries due to lifting were primarily the result of lifting 
patients. 
 
 Among nurses, being struck by an object was the most common cause of injury 
(39.1%) followed by lifting.  Injuries due to being struck by an object were often needle stick 
injuries.  Blood and body fluids exposures accounted for 27% of all injuries among nurses.   
 
 The majority of injuries among nurse aides were classified as medical (62%) and 
among nurses half were first aid.  Nurse aides also lost more days as a result of their injury 
than nurses (Table 4.4).  Compared to nurses, the majority of the injuries among nurse aides 
  49
(73%) resulted in medical treatment or lost time, while for nurses 50% required no treatment 
or lost time.  Furthermore, nurse aides with injuries requiring time away had much higher 
numbers of lost days from work when compared to nurses (mean 27.5 versus 8.8 days).    
 
 In order to further explore injuries among nurses aides due to lifting and/or exertion, 
resulting in a disproportionately high number of injuries due to sprains and strains among 
nurse aides (when compared to the distribution of injuries among nurses), we looked at injury 
rates by body part.  Overall, nurse aides had a 25% excess relative rate of occupational injury 
when contrasted to nurses.  This is primarily due to higher rates of back injury (RR=2.27, 
95% CI: 1.93-2.67) and neck and shoulder injury (RR=2.1, 95% CI: 1.52-2.89) among nurse 
aides than nurses.  Back injuries in this population have been examined in detail elsewhere 
(Pompeii et al.). Therefore we focused on further analyses of injuries to the neck/shoulder 
which were overwhelmingly (74%) the result of patient handling.  
 
Neck and Shoulder Injuries 
 Nurse aides had twice the rate of neck/shoulder injury as nurses (RR=2.1, 95% CI: 
1.52-2.90) and this pattern was relatively consistent when examined across race and age 
groups (Appendix Table 4.3).  However, there was evidence of substantial heterogeneity by 
sex.  While among females, neck and shoulder injuries were twice as high among nurse aides 
compared to nurses (RR=1.92, 95% CI: 1.35-2.72), among males, nurse aides had five times 
higher rates of neck/shoulder injuries compared to male nurses (RR: 4.86, 95% CI: 1.77-
13.38).  
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 Stratified by hospital unit, the relative rate of neck and shoulder injury when 
contrasting nurse aides to nurses was highest in rehabilitation (RR=5.64, 95% CI: 1.59-
54.25) followed by psychiatry (RR=3.70, 95% CI: 0.34-40.8) (Appendix Table 4.4).  In 
every unit except obstetrics and gynecology nurse aides had higher neck and shoulder injury 
rates.  
 
 Interestingly, among nurse aides the risk of neck and shoulder injury decreased as the 
number of beds per nurse aide increased, while among nurses the opposite trend was 
observed (i.e., the relative risk of neck and shoulder injury was greater for those nurses 
employed in units with more beds per nurse) (Appendix Table 4.5).  The risk of 
neck/shoulder injury was higher among nurse aides and nurses employed in units where 
patients were primarily adults when compared to units where patients were a mixture of 
adults and children (RR=1.84, 95% CI: 0.86-3.93 and RR=1.47, 95% CI: 0.94-2.29).  
 
 After adjustment for age, sex, race, and hospital unit, in multivariate analyses shorter 
tenure of employment (less than five years) was associated with lower risk of neck and 
shoulder injury compared to those with longer tenure of employment (10 or more years) 
(RR=0.72, 95% CI: 0.0.52-0.99).  In contrast, among nurses, shorter tenure of employment 
was associated with higher risk of neck and shoulder injury compared to those with longer 
tenure of employment, adjusting for other covariates (RR=1.69, 95% CI: 1.48-1.94).  
Adjusted model results appear in Appendix Table 4.6 and Appendix Table 4.7.  
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DISCUSSION 
 This study utilized longitudinal cohort data over an eight year period to increase the 
body of knowledge about occupational injuries among nurse aides employed in acute care at 
a major U.S. medical center.  We were able to establish that overall injury frequency and 
incidence rates as well as neck and shoulder injury occurrences differ between nurse aides 
and nurses.  In absolute terms the injury rates were 28 and 23 per 100 FTEs for nurse aides 
and nurses respectively.  Nurse aides had twice the rate of neck/shoulder injuries as nurses 
(RR=2.1, 95% CI: 1.52-2.90).  Although the majority of the nurse aides were women, the 
overall risk of injury was higher among males.   
 
 We observed that the risk of overall injury by unit was greater for nurse aides in the 
rehabilitation, orthopedics and intensive/critical care units and the lowest risk among 
neonatal/pediatric units which is not surprising.  Goldman et al., (2001) in a study of the risk 
of back injury in a large teaching hospital reported varying risk of injury by nursing work 
areas.  In their study intensive care, surgical, and orthopedics/neurology units, had the 
highest risk of back injury, and also had the greatest number of non-ambulatory patients 
requiring more total body transfers and lifts.  Pediatric nurses’ risk was below all nursing and 
hospital wide levels.  This is also consistent with results obtained in our study. 
 
 After adjustment for age, gender, race, hospital unit and tenure differences in injury 
risk between nurse aides and nurses remained.  These differences may be due to unmeasured 
factors such as physical work conditions and demands, differences in tasks performed, job 
satisfaction, and social support.  Individual risk factors (i.e., weight, exercise frequency) may 
also influence the risk of injury in this population.  This highlights one important limitation 
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of research based upon administrative records.  Currently the system does not contain 
exposure data related to physical or psychological demands for these employees, data on 
individual risk factors was not available either, so we could not examine their influence in the 
risk of injury.  
 
 Several studies from Scandinavia (Eriksen 2003a, 2003b, 2005, 2006b; Eriksen & 
Bruusgaard 2004; Eriksen et al. 2003, 2004a, 2004b) have looked at various issues such as 
self-reported pain, fatigue, sickness absence, and social support among others.  One of those 
studies (Eriksen 2003a)  reports that the prevalence of musculoskeletal pain in Norwegian 
nurse aides was as high as 88.8% (95%CI: 88.0-89.6).  Low back pain was the most 
prevalent type of pain (54.9%, 95% CI: 53.7-56.1) followed by neck and shoulder pain, also 
consistent with our findings. 
 
 The observed higher rates of injury among male nurse aides in this study could reflect 
that tasks are differentially assigned by gender, based on the assumption that males can 
perform more physically demanding tasks than females.  This result is not commonly 
addressed in research with this population mainly because studies have relied on survey data 
provided by an overwhelming majority of female nurse aides (Eriksen 2003a, 2006a; Eriksen 
et al. 2003, 2004a).  We observed that nurse aides working at DUHS in acute care are mostly 
Black women (54.1%), which is consistent with literature on nurse aides in long term care.  
The overall injury experience by race-gender was consistent with the race-gender distribution 
in the cohort.   
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 Our results showed that nurse aides predominantly suffered sprains and strains to 
their trunk due to overexertion related to lifting and moving patients.  This is consistent 
national injury and illness statistics (Hoskins 2006) and with data from the Occupational 
Health Supplement to the 1988 National Interview Survey (Goldman et al. 2001) that lists 
nursing aides, orderlies, and attendants as the highest risk group for back pain among female 
employees with a back pain prevalence of 18.8%.   
  
 In nursing personnel a number of work factors, such as type of care unit, patient/nurse 
ratio, working schedule, physical workload, psychological job stress, job strain, and social 
support at work, have been associated with rates of sickness absence (Eriksen et al. 2003)).  
A study of low back pain in Norwegian nurse aides (Eriksen et al. 2004a) found that intense 
low back symptoms or low back pain related sick leaves were predicted by the following 
factors: frequent positioning of patients in bed, frequent handling of heavy objects at work, 
medium level of work demands, perceived lack of support from superior, perceived lack of a 
pleasant and relaxing or supporting and encouraging culture in the work unit, working in a 
nursing home, and working night shifts  (Dembe et al. 2005). 
 
 In our study, based on a subset of nurse aides hired since 1997 (data not presented), 
we observed that aides worked on average one year.  We also observed that with increased 
tenure overall injury rates decreased, suggesting perhaps a healthy worker effect, or that 
injured workers either leave their jobs.  Another possibility is that senior employees transfer 
to less risky positions, although this is more likely among nurses because of career ladder 
opportunities.  On the other hand for neck and shoulder injuries where etiology is thought to 
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be a consequence of chronic or repeated exposure, increasing time of employment leads to 
increasing risk. 
 
 In using workers’ compensation data there is the possibility of underascertainment of 
injuries and/or differential ascertainment of injury by factors such as employment tenure or 
occupation.  Literature addressing underreporting of injuries has identified a wide range of 
factors that may influence reporting.  For example, a Canadian study found that of those 
eligible for worker’s compensation benefits, 40% did not file a claim (Shannon & Lowe 
2002).  Reasons for not reporting injuries include: the less serious the injury the less likely a 
claim was to be submitted, that single jobholders were less likely to submit a claim, and 
although not significant, permanent workers and members of unions were less likely to report 
injuries.  Also, a study of Michigan workers found that predictors of filing a claim were: 
greater severity of the disorder, longer duration of employment, lower annual income, worker 
dissatisfaction with co-workers, poorer health status, activity restrictions, and type of 
physician providing treatment (specialists – orthopedist and surgeons, physical and 
occupational therapist, and family practitioner compared to company physician) (Rosenman 
et al. 2000).  Other reasons for not reporting injuries presented in the literature are safety 
incentives, fear of reprisal, a desire not to loose their usual job, and a belief that pain was a 
normal sequence of work and ageing (Pransky et al. 1999).  In the current study we did not 
have the necessary data to evaluate underreporting and/or differential reporting and we 
acknowledge that this issue warrants further investigation among our study population. 
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 The Duke University Health and Safety Surveillance System provided us with a well-
defined cohort and time at risk for injury.  It allowed us to identify prospectively all nurse 
aides and nurses employed by the DUHS from 1997 to 2004.   We were able to obtain 
information on their employment history and link these data with workers’ compensation 
records to identify all injuries sustained by these workers.  Detailed information regarding 
each event allowed us to characterize those injuries prospectively.  This study improves our 
understanding of occupational risks faced by nurse aides working in hospitals and provides 
some direction to target high risk groups.  Finally, given that current employment projections 
for nurse aides nationally ("State Occupational Projections Long-Term.  2004-2014.") and in 
North Carolina ("North Carolina Occupational Trends, Projections 2002-2012."; "State 
Occupational Projections Long-Term.  2004-2014.") position nurse aides as one of the top 
occupations with the largest job growth, it is relevant to address this occupational sector in 
order to help in the development of better training and prevention techniques addressing their 
specific needs.
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Table 4.1  Unadjusted Injury Rates^, Rate Ratios (RR), and 95% Confidence Intervals (95% 
CI) for Nurse Aides and Nurses by Age, Gender, and Race, Duke University Health System, 
North Carolina 1997-2004. 
 
Age Group
< 29 204 644.88 31.63 27.58 - 36.29 731 2878.09 25.40 23.62 - 27.31 1.25 1.07 - 1.45
30-39 203 727.30 27.91 24.32 - 32.03 801 3443.91 23.26 21.70 - 24.93 1.20    1.03 - 1.40
40-49 160 572.02 27.97 23.96 - 32.66 674 2945.44 22.88 21.22 - 24.68 1.22 1.03 - 1.45
50-59 73 275.01 26.54 21.10 - 33.39 307 1469.85 20.89 18.68 - 23.36 1.27 0.98 - 1.64
60+ 13 45.56 28.54 16.57 - 49.15 35 288.17 12.14 8.72 - 16.92 2.35 1.24 - 4.44
Gender
Female 537 1913.59 28.06 25.79 - 30.54 2356 10000.58 23.56 22.63 - 24.53 1.19 1.08 - 1.31
Male 116 351.17 33.03 27.54 - 39.63 192 1024.87 18.73 16.26 - 21.58 1.76 1.40 - 2.22
Race
Black 428 1591.85 26.89 24.46 - 29.56 429 2112.24 20.31 18.48 - 22.33 1.32 1.16 - 1.51
White 213 630.41 33.79 29.54 - 38.64 1957 8250.28 23.72 22.69 - 24.80 1.42 1.24 - 1.64
Other 12 42.50 28.23 16.03 - 49.71 162 662.93 24.44 20.95 - 28.51 1.16 0.64 - 2.08
Total 653 2264.77 28.83 26.70 - 31.13 2548 11025.46 23.11 22.23 - 24.03 1.25 1.14 - 1.36
* FTE - full time equivalent, based on a 40 hour workweek
^ Rates per 100 FTEs
† Nurse Aides vs Nurses
RR† 95% CI95% CI
Nurses
Injuries FTEs* Rate^
Nurse Aides
Injuries FTEs* Rate^ 95% CI
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Table 4.2  Unadjusted Injury Rates^, Rate Ratios (RR), and 95% Confidence Intervals (95% 
CI) for Nurse Aides (n=653) and Nurses (n=2548) by Hospital Unit±, Duke University 
Health System, North Carolina 1997-2004. 
 
Injuries Injury Rate Injuries Injury Rate
Emergency Room 56 22.91 17.63 - 29.78 160 20.97 17.96 - 24.48 1.09 0.81 - 1.48
Intensive/Critical Care 78 34.47 27.61 - 43.04 606 31.49 29.08 - 34.10 1.09 0.86 - 1.39
Obstetrics/Gynecology 33 32.00 22.75 - 45.02 190 23.50 20.38 27.09 1.36 0.94 - 1.97
Orthopedics 48 58.03 43.73 - 77.00 80 30.952 24.86 - 38.535 1.87 1.31 - 2.68
Other Medical Units 175 28.71 24.76 - 33.30 604 26.107 24.11 - 28.274 1.10 0.93 - 1.30
Psychiatry 23 26.75 17.78 - 40.26 48 30.19 22.75 - 40.06 0.89 0.54 - 1.46
Rehabilitation 34 71.03 50.75 - 99.41 23 25.55 16.98 - 38.44 2.78 1.64 - 4.72
Stepdown 129 27.17 22.86 - 32.28 449 22.87 20.85 - 25.08 1.19 0.98 - 1.45
Neonatal/Pediatrics 37 18.29 13.25 - 25.24 262 13.61 12.06 - 15.37 1.34 0.95 - 1.90
^ Rates per 100 FTEs
† Nurse Aides vs Nurses
± Floating workers not included in these analysis (n=166)
Hospital Unit 95% CI 95% CI
NursesNurse Aides
RR† 95% CI
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Table 4.3  Unadjusted Injury Rate Ratios (RR) and 95% Confidence Intervals (95% CI) for 
Nurse Aides and Nurses by Unit Characteristics, Duke University Health System, North 
Carolina 1997-2004. 
 
Injuries FTEs RR Injuries FTEs RR
Beds per Staff± Beds per Staff±
  ≥ 5.01 beds 122 460.21 0.92 0.73 - 1.15   > 1.17 beds 706 2462.85 1.26 1.13 - 1.40
  4.00 - 5.00 beds 166 562.65 1.02 0.83 - 1.26   0.94 - 1.17 beds 596 2725.69 0.96 0.86 - 1.07
  3.37 - 4.00 beds 147 437.41 1.16 0.93 - 1.45   0.45 -  0.94 beds 492 2264.36 0.95 0.85 - 1.07
  < 3.37 beds 178 615.59 1.00   ≤ 0.45 628 2752.28 1.00
Patient Population± Patient Population±
   Adult 446 1397.55 1.23 1.01 - 1.50    Adult 1600 6014.00 1.15 1.04 - 1.26
   Pediatric 37 175.68 0.81 0.57 - 1.17    Pediatric 226 1625.77 0.60 0.51 - 0.70
   Mixed 130 502.62 1.00    Mixed 596 2565.41 1.00
Shift Duration± Shift Duration±
   12 Hours 450 1593.69 0.90 0.73 - 1.12    12 Hours 1897 8106.79 0.94 0.85 - 1.04
   8 hours 58 146.63 1.26 0.92 - 1.74    8 hours 73 284.44 1.03 0.80 - 1.32
   Mixed 105 335.53 1.00    Mixed 452 1813.96 1.00
Tenure Tenure
  <5 425 1,405.71      1.28 1.03 - 1.59   <5 1227 4907.42 1.17 1.07 - 1.28
  5-<10 127 432.05         1.24 0.96 - 1.61   5-<10 520 2362.53 1.03 0.92 - 1.15
  10 + 101 427.01         1.00   10 + 801 3755.50 1.00
± Floating workers not included in these analysis (n=166)
95% CIUnit Characteristics Unit Characteristics 95% CI
Nurses Aides Nurses
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Table 4.4  Injury Characteristics for Reported Workers' Compensation claims* among Nurse 
Aides (n=653) and Nurses (n=2548), Duke University Health System, North Carolina 1997-
2004. 
 
Cause of Injury* n % Cause of Injury* n %
Lifting 157 24.0 Struck by 996 39.1
Struck by 139 21.3 Lifting 292 11.5
Exertion 118 18.1 Exertion 254 10.0
Fall/slip 52 8.0 Struck against 249 9.8
Struck against 43 6.6 Fall/slip 204 8.0
Total 653 100.0 Total 2548 100.0
Nature Of Injury* n % Nature Of Injury* n %
Sprain/strain 243 37.21 Blood/body fluids exposure 685 26.9
Pain/inflammation 136 20.83 Pain/inflammation 486 19.1
Blood/body fluids exposure 73 11.18 Sprain/strain 420 16.5
Contusion (bruise) 65 9.95 Needle puncture 245 9.6
Skin disease/dermatitis 30 4.59 Contusion (bruise) 191 7.5
Total 653 100.00 Total 2548 100.0
Type of Claim n % Type of Claim n %
First Aide 174 26.6 First Aide 1255 49.2
Medical 407 62.3 Medical 1168 45.8
Indemnity 72 11.0 Indemnity 127 5.0
Total 653 100.0 Total 2550 100.0
Type of Claim/Lost Days n % Type of Claim/Lost Days n %
First Aide 0 0.0 First Aide 0 0.0
Medical 56 8.6 Medical 112 4.4
Indemnity 13104 99.6 Indemnity 11254 99.0
Total 13160 100.0 Total 11366 100.0
* Only leading 5 causes of injury and nature of injury presented.
Nurse Aides Nurses
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 CHAPTER V. PHYSICAL ASSAULT INJURIES AMONG NURSING CARE STAFF 
EMPLOYED IN ACUTE CARE 
 
ABSTRACT 
OBJECTIVES: To characterize injuries resulting from violence and assault among hospital 
nursing staff and to identify risk factors associated with violence-related injury.   
METHODS: A cohort was enumerated that included all nurse aides and nurses employed in 
acute care units of two hospitals within the Duke University Health System between 1997 
and 2004.  Injuries due to violence were ascertained from workers’ compensation reports; in 
addition, information was obtained on the cause of injury, affected body part, nature of 
injury, and required medical care and lost time.  Poisson regression methods were used to 
estimate rates and rate ratios (RR) by occupation, age, gender, race, tenure of employment, 
and hospital unit.   
RESULTS: Intentional injuries (n=220) represented 7% of all reported injury/illness events 
during the study period.  Overall, the rate of intentional injury was 1.65 (95% CI: 1.45-1.89) 
per 100 full-time-equivalents (FTEs).  The rate of intentional injury was higher among those 
with short tenure of employment (<5 years) than those with longer employment tenure 
(RR=1.38, 95% CI: 1.17-1.62), and greater among younger workers (<30 years) than older 
workers (RR=1.29, 95% CI: 1.08-1.54).  Rates differed markedly by hospital unit; the 
intentional injury rate was greatest among those employed in psychiatry (Rate per 100 
FTE=12.65, 95% CI: 8.90-17.99), neurology (Rate per 100 FTE =4.43, 95% CI: 3.17-6.20) 
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and rehabilitation (Rate per 100 FTE =3.63, 95% CI:1.51-8.71).  Most injuries (71.8%) were 
the result of being struck or bit by patients; and, most injuries affected the upper extremities 
and head/face.  The relative risk of being bit was greatest in the rehabilitation and 
orthopedics units; the relative risk of being struck was greatest in the psychiatric and 
neurology units. 
CONCLUSIONS: Workers’ compensation claims for violence-related intentional injury were 
relatively common among nursing staff in this hospital system.  Evidence that rates for 
workers differed markedly by tenure of employment and hospital unit suggest that 
interventions related to training.  In addition, interventions could target newly-hired nursing 
staff and units with a patient population composed of those with mental illness, neurological 
diseases, and those undergoing longer-term rehabilitation. 
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INTRODUCTION 
 Hospital nursing staff provide much of the direct care to patients, often in close, 
sometimes intimate contact.  Although anyone working in a hospital may become a victim of 
violence, nurses and aides are at higher risk (NIOSH 2002; OSHA 2004).  In the process of 
care-giving, nursing staff must sometimes perform activities that are painful and 
uncomfortable to the patient.  Patients may feel that they have little control over, or 
understanding of, the medical procedures that are being done and that their normal routines 
are disrupted.  Some tasks could be especially unpleasant if performed by a staff member of 
the opposite sex creating a level of discomfort that could lead to greater hostility (Myers et 
al. 2005).    
 Events such as, denial of services, involuntary admission, or when healthcare workers 
try to set limits may also trigger violence in the hospital setting (NIOSH 2002).  In such 
settings patients or even family members occasionally strike out at the nursing staff with 
consequences that may negatively impact the employees’ physical, emotional, and 
psychological wellbeing (Gates et al. 2003).  Victims of workplace violence suffer a variety 
of consequences, in addition to their physical injuries, that may include: short and long term 
psychological trauma; changes in relationships with coworkers and family; feelings of 
incompetence, guilt, powerlessness; and, fear of criticism by supervisors or managers (OSHA 
2004).   
 Existing literature on injuries among hospital workers suggests that intentional injury 
is an important cause of occupational injury in nursing staff.  The Bureau of Labor Statistics 
reports that in 2005, 14,560 workers were assaulted on the job in the United Sates, 
accounting for 1.2 % of workplace injuries requiring time away from work.  The rate of 
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assault in the hospital industry in 2005 was 8.0 per 10,000 full-time-workers, three times the 
rate (2.4 per 10,00 full-time-workers) for all industries in the private sector (BLS 2007).  
Factors related to increased risk of workers’ victimization include face-to-face contact with 
large numbers of individuals, handling money, routine travel or multiple worksites, 
delivering passengers or goods, and interacting with the public (Olszewski et al. 2007).   
  
 The majority of non-fatal violence-related workplace injuries occur in settings where 
the victim and the attacker are in a custodial or client/patient-caregiver relationship.  Most 
commonly women, employed as nursing staff and assaulted by patients, are the victims of 
nonfatal violence (McGovern et al. 2000).  In the hospital setting, violence occurs most 
frequently in psychiatric wards, emergency departments, waiting rooms, and geriatric units 
(ENA 2006; NIOSH 2002). 
  
 Estimates of intentional injury rates among nursing staff are likely underestimating 
the true risk of intentional injury among these workers.  Underreporting of injuries may occur 
due to lack of reporting policies, the perception that assaults are part of the job, employee 
perception that reporting may not benefit them, and employee concerns that assaults may be 
viewed as a result of poor job performance or worker negligence (ENA 2006; May & Grubbs 
2002).  Other reasons for not reporting are lack of physical injury and understanding the 
patient’s source of anger and feeling sorry for them (ENA 2006; May & Grubbs 2002). 
 
 A number of previous studies have used death certificate data to estimate the fatality 
rate due to intentional injury on the job (Moracco et al. 2000; Peek-Asa et al. 2001; Stout & 
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Bell 1991).  However death certificate capture only the most serious intentional injuries; 
furthermore, homicides are often underreported as work-related on death certificates (Stout & 
Bell 1991).  Some recent studies have used workers’ compensation reports to capture non-
fatal intentional injuries among nursing staff, ascertaining injuries via self-report using 
surveys and cross-sectional study designs (Findorff et al. 2004; Findorff et al. 2005; 
Gerberich et al. 2005; Gerberich et al. 2004; May & Grubbs 2002).  These studies aimed at 
ascertaining all violence-related events are subject to the worker’s interpretation of what 
constitutes an intentional injury and rely on the workers recollection of the events some time 
after the events happened.  Other studies have focused attention on intentional injuries within 
particular hospital units (e.g., emergency medicine or psychiatry) (May & Grubbs 2002).  
Workers’ compensation data have been used to ascertain intentional injury events among 
hospital workers for a three year period (1991-1993) (Yassi 1994), to estimate statewide risk 
of nonfatal physical assault (Islam et al. 2003), and to describe non-fatal workplace violence 
claims submitted to a large workers’ compensation carrier from 51 U.S. jurisdictions 
(Hashemi & Webster 1998). 
   
 In contrast to previous work on non-fatal intentional injury among nursing staff based 
upon workers’ compensation claims, this study was explicitly designed to focus on U.S. 
hospital nursing staff, capturing substantially more detail about work conditions than 
previous analyses via linkage of employment history and worker’s compensation records, 
and encompassing a study period of eight years.  In this study we draw upon data for a large 
cohort of hospital staff utilizing linkage of worker’s compensation data with employment 
records in order to ascertain and characterize intentional injuries among nursing staff.  The 
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use of employment records along with workers’ compensation data allowed us: 1) to obtain a 
better estimation of time-at risk, 2) to ascertain occupation, unit of employment and tenure, 
and, 3) to obtain more accurate and complete demographic information on these workers.  In 
contrast to cross-sectional study designs or workers’ compensation data without employee 
records, the cohort design used in this study allowed the estimation of injury rates and to 
address time-varying factors such as job tenure and age.   
 
METHODS 
Data Sources 
 Data for these analyses come from the Duke Health and Safety Surveillance System 
(DHSSS), a comprehensive system for health, injury, and hazard surveillance for all 
employees from the Duke University Health System developed in 2001.  The system is 
comprised of a large tertiary care medical center and its affiliated health clinics, two 
community hospitals, and community care.  The majority of the health system workforce is 
employed in in-patient acute care hospital settings.  The DHSSS includes information from 
human resources, employee health benefits, occupational medicine, and workers’ 
compensation (Dement et al. 2004b).  Human resources data provides workers’ demographic 
data (age, race, gender) and employment history (hire date, termination date, work location, 
job title, and hours worked per week).   
 
 The study cohort included all nurse aides and nurses employed in acute care units at 
two hospitals: a large tertiary medical care center and a large community hospital.  We 
decided to focus on acute care only because the majority of the nursing staff working in the 
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system are employed in acute care.  Data for the medical center were available for 1997 to 
2004, while data for the community hospital were available from 2000 to 2004.  We defined 
acute care units as all inpatient clinical care units as well as the emergency room and post 
anesthesia care units.   
 
Outcome of Interest 
 The outcome of interest was defined as violence-related injuries.  We used text data 
from the workers’ compensation reports to identify injury events that involved violence 
towards nurse aides and nurses at the health system and to obtain detailed information about 
those injury events.  Violent or aggressive events were identified by searching the text data 
for keywords provided by the injured employee and/or their manager.  Keywords were 
selected after reviewing work related violence literature (Gerberich et al. 2004; Hashemi & 
Webster 1998; NIOSH 2002) and were defined as: (1) characteristics of patients – combative, 
agitated, aggravated, resistant, aggressive, confrontational; (2) actions taken by NA or nurse 
– restraining, struggle; (3) actions by patient towards nurse aides and nurses – scratch, kick, 
bit, hit, grab, attack, dig, dug (nails, fingernails), stab, spit, push, punch, strike, struck, grip 
pull, assault, scrape, squeeze slam, slap, throw, threw, yank, stick, stuck, fight, fought, beat, 
pinch, twist, shoot, throw (object), threw, and threats.   
  
 All reports were reviewed and a final decision to classify them as a violent workplace 
event was reached by applying the following definition: “aggressive behavior aimed at 
inflicting harm and/or discomfort on its victim, whether they be intentional targets or 
innocent bystanders involved only accidentally (Warshaw & Messite 1996), directed towards 
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persons at work or on duty” (NIOSH 2002).  For those events where intention to cause harm 
was not clear, we looked for any indication that the patient was aggressive, combative, 
agitated, disoriented, or being restrained and also included those as well. 
 
Other Variables of Interest 
 We were interested in examining the distribution and risk of violence-related injuries 
by age, race, gender, years at DUHS and hospital unit.  To describe in more detail these 
injuries we also looked at the cause of injury, body part affected, and nature of injury.  
Hospital units were classified according to their medical specialty and patient acuity - 
emergency rooms, all intensive and critical care units (except neurology), neurology units, 
orthopedic units, step-down units, psychiatric units, rehabilitation unit, and float units. 
Obstetrics, gynecology, neonatal, and pediatric units were classified as women’s and 
pediatrics.  The remaining units were classified as other medical-surgical units and included 
perianesthesia/anesthesia care units, telemetry, adult medicine, plastics, urology and 
ear/nose/throat units, medical surgical services, nephrology, chemical dependency center, 
oncology and bone marrow units.  Refer to Table 3.4 for more details on unit grouping. 
 
Statistical Methods 
 The cohort was described in terms of their demographic and occupational 
characteristics.  Poisson regression methods were used to estimate unadjusted rates and rate 
ratios (RR) of violence-related injury by occupation, age group, gender, race, and unit of 
employment.  Rate denominators were expressed in terms of full-time-equivalents (FTEs).  
FTEs were selected because they take into account hours worked per week and the duration 
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of employment by follow-up year.  Rates for nurse aides and nurses were compared to 
establish differences between these two groups.  Rates for the most common types of 
injuries- abrasions and contusions, and, events leading to injuries- scratches and bites, were 
also calculated.  Ninety-five percent confidence intervals (95% CI) were calculated assuming 
the number of observed events followed a Poisson distribution.   
 
 SAS PROC GENMOD (SAS Institute 1999) was used to fit these Poisson regression 
rates and rate ratios using the log link function and log (FTEs) as the offset variable.  Poisson 
regression was also used for multivariable models, variables of interest included in the model 
were: occupation, age, gender, race, years of employment at the system, and hospital unit of 
employment. 
 
RESULTS 
 A total 1266 potential events were identified using keyword search from workers’ 
compensation claims filed from 1997 to 2004.  Further review of the event description, 
confirmed a total of 220 violence-related injuries among 197 nurse aides and nurses.  This 
represents 7% of all reported injury/illness events during the study period.  Fifty-two 
violence-related events (26%) happened among nurse aides (n=45) and 168 events (76%) 
among nurses (n=152) during the study period. 
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Demographic Characteristics  
Population Characteristics  
 A total of 1689 nurse aides and 5082 nurses were identified.  At time of entry into the 
cohort, nurse aides were slightly younger (mean age 32) than nurses (mean age 35).  Fifty-
four percent of the nurse aides were African-American while 76% of the nurses were white.  
The majority of the nurse aides and nurses were women (86% and 90%).  Average duration 
of employment at DUHS was 2.7 years for nurse aides and 5.4 years for nurses. 
 
Demographic Characteristics of Physically Assaulted Workers 
 Nurse aides were slightly older (mean age, 38 years) than nurses (mean age, 36 
years).  On average nurse aides were employed within the system four years and nurses for 
seven years.  The majority of those injured were women, 76% among nurse aides and 90% 
among nurses.  Non-whites represented 61% of the injured among nurse aides and 20% 
among nurses.   
 
Intentional Injury Risk 
The unadjusted overall intentional injury rate among nursing staff was 1.65 per 100 FTEs 
(95% CI: 1.45-1.89).  Nurse aides had a greater risk of injury than nurses (Unadjusted 
RR=1.51, 95% CI: 1.10-2.06) (Table 5.1).  While the number of intentional injuries among 
women was greater than the number among men, their risk was lower (Unadjusted RR=0.70, 
95% CI: 0.48-1.03).  Non-white workers (Unadjusted RR=0.86, 95% CI: 0.65-1.15) had a 
lower risk of injury compared to white workers.  The risk of intentional injury decreased with 
increasing age and with increasing years of employment; those employed less that five years 
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had a greater risk of injury (Unadjusted RR=1.40, 95% CI: 0.94-2.06) relative to those 
employed for over 15 years.  Those employed in psychiatric units had the highest risk of 
intentional injury (Unadjusted RR=18.31, 95% CI: 10.50-31.86) and those employed in the 
emergency room had the lowest risk (Unadjusted RR=1.87, 95% CI: 0.93-3.73).  
 
 The primary goal of the multivariable analyses was to contrast the risk of violence-
related injury among nurse aides and nurses adjusting for gender, race, age group, unit of 
employment and employment tenure.  We did not include shift duration in multivariable 
analyses since most employees working eight hour shifts were in the psychiatry unit (55.4%).  
 
 Adjusting for gender, race, age group, unit of employment and tenure of employment 
at DUHS, we observed that nurses aides risk of intentional injury was almost 40% higher 
when compared to nurses (Adjusted RR=1.38, 95% CI: 1.22-1.56) (Table 5.1).  While 
differences in injury rates by sex were observed in the crude analyses these did not persist 
when adjusting for occupation, age, tenure, race and unit (Adjusted RR=1.02, 95% CI: 0.89-
1.16).  In contrast, there remains evidence of variation in intentional injury rates by hospital 
unit and tenure of employment (test for trend, p=0.07).  The relative risk of intentional injury 
in the psychiatry unit increased in magnitude upon adjustment for the other covariates 
(Adjusted RR=24.35, 95% CI: 19.89-29.81).  Knowing that there are more black workers 
among nurse aides, we decided to run a model without race and observed that effect estimate 
for occupation decreased (Adjusted RR=1.11, 95% CI: 0.99-1.24) (Table 5.1).  
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Intentional Injury Characteristics 
Patient Behaviors 
 Common patient behaviors that led to intentional injuries were: hitting/kicking 
(25.0%), biting (13.6%), scratching (11.4%) and grabbing (10.0%).  The body parts primarily 
affected among nursing staff, were the upper extremities – arm (27.3%), hand and finger 
(17.7%) - and the head/face (27.3%) (Table 5.2).  One third (32.7%) of the violence-related 
injury led to pain/inflammation (32.7%), followed by contusions (17.7%), and 
abrasions/scratches (14.5%). 
  
Analyses by Cause of Injury and Body Part Affected  
 The majority of the reported injuries (86.4%) were the result of direct patient contact. 
Working with an aggressive patient led to injury in about a fourth (24.1%) of the identified 
events.  Struck by or against was the leading cause of injury accounting for 71.8% of all 
reports; events included in this category involved scratching, kicking, spitting, hitting, 
throwing objects, pushing, punching, digging nails on skin, and grabbing body parts.  The 
second leading cause of injury was biting (10.9%), primarily affecting the arm/hand/finger 
areas (54.2%).  Exertion injuries accounted for 9.1% of the injuries and happened primarily 
as a result of working with combative, resistant or agitated patients.   
 
 We modeled rates of injuries caused by strikes and bites (Table 5.3) and upper 
extremity (arm and hand) and head/face injuries (Table 5.4) by occupation, age, sex, race, 
hospital unit and tenure.  Nurse aides were at a slightly higher risk of injury as a result of 
strikes than nurses (Unadjusted RR=1.14, 95% CI: 1.01-1.29).  Risk of injury due to striking 
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was lower among female compared to male nursing staff and was lower among non-white 
workers than among white workers.  The risk of injury due to being struck tended to decrease 
with increased age and tenure.  The risk of injury as a result of strikes was highest in the 
psychiatric and neurology units.   
 
 The risk of sustaining an intentional injury due to a bite was substantially greater 
among nurse aides than nurses (Unadjusted RR=2.43, 95% CI: 2.17-2.73), decreased with 
age and tenure, and was the same for non-white workers versus white workers (Unadjusted 
RR=1.01, 95% CI: 0.90-1.13).  The risk of injury due to human bites was highest in the 
rehabilitation and orthopedics units in both unadjusted and adjusted analyses.  However, it is 
important to note that our results for human bites as a cause of injury are based on a small 
number (n=24). 
 
 The relative risk of injury to upper extremities (i.e., hands and arms) was greatest 
among those working in psychiatric (Unadjusted RR=42.17, 95% CI: 33.14-53.66) and 
neurology (Unadjusted RR=13.47, 95% CI: 10.59-17.40) units (Table 5.4).  After adjustment 
for other covariates of interest, the risk of intentional injury involving the upper extremities 
increased for those employed in psychiatric units (Adjusted RR=56.36, 95% CI: 43.88-73.37) 
and was also greater for females (Adjusted RR=1.19, 95% CI: 1.03-1.38).  We observed 
greater risk of head/face injury among those working in psychiatry (Adjusted RR=26.09, 
95% CI: 20.98-32.43) and rehabilitation (Adjusted RR=3.91, 95% CI: 3.33-7.90) units.  
However, for head injuries we did not observed the same decreasing pattern in risk with 
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increased tenure.  We observed the highest risk (unadjusted and adjusted) among those 
employed from five to 10 years. 
 
DISCUSSION  
 This study examined information derived from a large cohort of hospital staff 
employed by a major university hospital system with injury information ascertained over an 
eight year period.  One of the notable advantages of a cohort design is the ability to derive 
rate estimates and to evaluate time-varying explanatory factors, such as age and tenure of 
employment.  Interestingly, both of these time-varying factors were predictors of violence-
related injury rates in this population.  Specifically, younger workers were at higher risk of 
intentional injury than older workers and workers with shorter tenure of employment were at 
significantly higher risk of intentional injury than workers with longer tenure of employment.   
Our results for age are consistent with a study of nurse aides in a nursing home setting where 
as the age of caregiver increased the number of assaults decreased and inconsistent for 
duration of employment which was not found to be related to incidence of assaults (Gates et 
al. 2002).   
  
  We observed that unit of employment was an important risk factor for intentional 
injury.  Units composed of patients with mental illness, neurological diseases, and those 
undergoing longer-term rehabilitation had the highest risk of injury, which is consistent with 
previously published literature (Myers et al. 2005; Yassi 1994).  Although several studies and 
reports have commonly identified these units among those with highest risk of assault and 
violence in the hospital setting (May & Grubbs 2002; NIOSH 2002), a noteworthy result of 
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our study was the observed low risk of injury among emergency room nursing staff.  One 
possible explanation for our findings could be that in this health system violence prevention, 
training, environmental, and security efforts have focused more on emergency departments.  
It could also be possible that nursing staff in the emergency room see this type of behavior as 
part of their job and do not report it or that they experience more verbal than physical 
aggression.  We did not have information on verbal aggression or additional worker 
attributes.    
 
 Our results related to job tenure could reflect a number of things.  First, with 
increasing tenure employees may develop better coping mechanisms and/or experience to 
deal with violence at work.  Second, more experienced workers may have a more adaptable, 
slower, or empathetic approach that protects them from assaults.  Third, their job 
assignments, and consequently work exposures, may be different.  Finally, those with 
greatest risk of physical assault may turnover more rapidly than those at lower risk.  We must 
be cautious in interpreting these results because of the high turnover rate of nurse aides and 
the opportunities that nurses have to advance within the health care system to positions that 
may require less patient contact (i.e., administrative or supervising positions).  Because of the 
different results obtained when comparing the fully adjusted multivariable model with the 
model without race, it is unclear how race is operating in this population.  We know that 
there may be unmeasured factors that are responsible for the race-physical assault association 
and ethnographic studies may help clarify these associations. 
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 An overwhelming majority of the injuries we observed were the result of strikes by 
patients followed by human bites and were directed to the upper extremities and the 
head/face.  We characterized patient behaviors based on the text data and found that about 
50% of events involved hitting and kicking, biting, and scratching.  These results suggest the 
need to train nursing staff on how to protect particularly the arm/hand and head/face areas.  
Also, they may be indicative of the nursing staff’s use of the arms/hands as a first line of 
protection when physically assaulted.   
 
 Our study, based on a well-defined cohort, demonstrated the usefulness of workers’ 
compensation data in identifying and characterizing intentional injury among nursing staff.  
These data have the advantage of being routinely collected and may be analyzed over long 
periods of time.  Contrary to other studies that have used workers’ compensation data we 
were able to link these data with worker’s employment records, therefore allowing us to 
obtain data on characteristics of employment, such as - tenure, occupation, and unit of 
employment, demographic factors, and time-at-risk.  The available data allowed us to 
perform analyses of injury rates by hospital unit, by characteristics of each unit, and 
characteristics of employment (i.e., tenure and occupation).   
 
 We acknowledge that in the process of identifying violence-related injury events we 
were limited by data provided by employees and supervisor, by the level of detail provided, 
and by the employees’ perceptions of intent to harm.  It is possible that we missed identifying 
some events after performing the keyword search because not enough information was 
available to determine intent to harm.  We also recognize as a major limitation the fact that 
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based on our data we can only account for the most severe events and that we were not able 
to capture non-physical assault events (i.e., threats).  We tried to minimize undercounting of 
events by including all workers’ compensation reports regardless of outcome and/or time 
lost.  In future studies it will be important to identify other sources of non-physical violence-
related data within the health system.  We suggest the use of sources such as security and unit 
incident reports to account for those events.    
 
 We were able to identify units at increased risk for intentional injury and observed 
that nursing staff employed in inpatient psychiatry, long-term rehabilitation, and neurology 
are at substantial risk of experiencing intentional injury.  Differences in risk of injury due to 
violence somewhat correspond to differences in length of stay by unit.  For example, in the 
hospital setting units like psychiatry and rehabilitation have patients undergoing treatment for 
longer periods of time while in the majority of the other hospital units patients stay for 
shorter periods of time.  Although the DUHS has a standard policy, applicable to all of its 
components, for reporting workplace injuries it could be possible that the observed 
differences in risk by unit could be due to differences in workers’ compensation reporting by 
unit.  In this study we did not have the data to address the issue of differential reporting by 
unit. 
 
 We believe that these workers could greatly benefit from a combination of violence 
prevention strategies.  As a first step we suggest further studying the emergency department 
unit to identify what strategies in terms of unit policies, work environment modifications, and 
educational opportunities are available to their staff.  Also, given the results of our study 
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regarding tenure of employment it is important to address more senior staff in order to learn 
more about how they deal with violence at work and about their prevention and coping 
strategies.   
 
 We recognize that for violence prevention programs to be successful they need to be 
systematic and comprehensive.  A standard reporting system and documentation of all 
violence related events, including a clear definition of what constitutes a workplace- violence 
event regardless of severity, should be developed.  Involvement of all nursing staff, both 
nurses and nurse aides, in active surveillance efforts including defining intentional injury or 
assault, describing the circumstances surrounding those events, and the identification of 
possible preventive strategies could be useful in helping control this occupational hazard in 
the acute care environment.  Violence prevention educational interventions should be 
provided to all staff and should not be limited to a one time event, but rather to a series of 
interventions using diverse resources and strategies.  Interventions should be targeted from a 
behavioral standpoint at helping these workers identify early signs of escalating behavior, 
how to diffuse volatile situations or aggressive behavior, and how to manage anger and 
frustration from patients or family members.  Also, in developing such programs it is 
important to customize them to address the risks associated with the specific patient 
populations in each unit and to the specific tasks performed by different nursing staff 
members within each unit. 
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Table 5.1 Intentional Injury Unadjusted Rates*, Rate Ratios (RR), Adjusted Rate Ratios (RR) and 95% Confidence Intervals (95% CI) 
by Occupation, Demographic and Employment Characteristics, Duke University Health System, North Carolina 1997-2004. 
 
Injuries FTEs Rate RR
Fully Adjusted 
RR
Adjusted RR (no 
race)
Occupation
Nurse Aide 52 2,264.77         2.30 1.75 - 3.01 1.51 1.10 - 2.06 1.38 1.22 - 1.56 1.11 0.99 - 1.24
Nurse 168 11,025.46       1.52 1.31 - 1.77 1.00 1.00 1.00
Gender
Female 189 11,914.18       1.59 1.38 - 1.83 0.70 0.48 - 1.03 1.02 0.89 - 1.16 1.00 0.87 - 1.14
Male 31 1,376.04         2.25 1.58 - 3.20 1.00 1.00 1.00
Race
Black/Other 66 4,409.53         1.49 1.18 - 1.91 0.86 0.65 - 1.15 0.61 0.55 - 0.68
White 154 8,880.69         1.73 1.48 - 2.03 1.00 1.00
Age Group
≤ 29 66 3,522.97         1.87 1.47 - 2.39 1.15 0.76 - 1.73 1.29 1.08 - 1.54 1.38 1.16 - 1.65
30-39 69 4,171.21         1.65 1.31 - 2.09 1.01 0.67 - 1.52 1.24 1.06 - 1.46 1.26 1.07 - 1.49
40-49 51 3,517.45         1.64 1.17 - 2.29 0.89 0.57 - 1.37 1.07 0.91 - 1.25 1.08 0.92 - 1.26
50 + 34 2,078.44         1.00 1.00 1.00
Hospital Unit
Emergency Room 13 1,007.42         1.29 0.75 - 2.22 1.87 0.93 - 3.73 1.78 1.40 - 2.26 1.86 1.47 - 2.36
Floating 12 1,008.10         1.19 0.68 - 2.10 1.72 0.85 - 3.50 1.80 1.41 - 2.30 1.74 1.37 - 2.22
Intensive Care / Critical Care 30 1,895.98         1.58 1.11 - 2.26 2.29 1.31 - 4.00 2.29 1.89 - 2.77 2.30 1.90 - 2.79
Neurology 34 766.96            4.43 3.17 - 6.20 6.41 3.72 - 11.05 6.43 5.33 - 7.74 6.23 5.17 - 7.52
Orthopedics 7 341.18            2.05 0.98 - 4.30 2.97 1.26 - 6.98 3.34 2.49 - 4.48 3.13 2.33 - 4.20
Other Medical 67 4,849.19         1.38 1.09 - 1.76 2.00 1.22 - 3.26 2.15 1.82 - 2.54 2.03 1.72 - 2.40
Psychiatry 31 244.97            12.65 8.90 - 17.99 18.31 10.52 - 31.86 24.35 19.89 - 29.81 21.92 17.92 - 26.81
Rehabilitation 5 137.90            3.63 1.51 - 8.71 5.25 1.98 - 13.91 6.54 4.66 - 9.17 5.92 4.22 - 8.31
Women's / Pediatrics^ 21 3,038.52         0.69 0.45 - 1.06 1.00 1.00 1.00
Tenure
    <5 118 6,313.13         1.87 1.56 - 2.24 1.40 0.94 - 2.06 1.38 1.17 - 1.62 1.42 1.21 - 1.68
 5-<10 48 2,794.58         1.72 1.29 - 2.28 1.28 0.82 - 2.01 1.31 1.11 - 1.56 1.37 1.16 - 1.63
10-<15 22 1,793.45         1.23 0.81 - 1.86 0.92 0.53 - 1.58 0.94 0.77 - 1.13 0.99 0.82 - 1.26
=>15 32 2,389.06         1.34 0.95 - 1.89 1.00 1.00 1.00
* per 100 FTEs
^ Obstetrics, gynecology, labor, delivery, postpartum, neonatal, and pediatric units
95% CI95% CI95% CI 95% CI
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Table 5.2 Characteristics of Intentional Injuries Among Nursing Staff Employed at Duke 
University Health System by Cause, Body Site and Nature of Injury, Duke University Health 
System North Carolina 1997-2004. 
 
n %
Cause of Injury
  Struck By/Against 158 71.82
  Human Bite 24 10.91
  Exertion 20 9.09
  Other 18 18.18
Body Site
  Head / Face 60 27.27
  Arm 60 27.27
  Hand / Finger 39 17.73
  Back 16 7.27
  Chest 15 6.82
  Abdomen 12 5.45
  Neck 9 4.09
  Unspecified 8 3.64
  Leg 1 0.45
Nature 
 Pain / Inflammation 72 32.73
Contusion 39 17.73
Abrasion (Scratch) 32 14.55
Bood and Body Fluids Exposure 22 10.00
No Injury / Illness 19 8.64
Sprain  /Strain 18 8.18
Puncture 9 4.09
Laceration 5 2.27
Crush / Trauma Injury 1 0.45
Eye Inflammation 1 0.45
Fracture 1 0.45
Miscellaneous 1 0.45  
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Table 5.3 Intentional Injury Unadjusted Rates* and Rate Ratios (RR), Adjusted Rate ratios (RR) and 95% Confidence Intervals (95% 
CI) for Most Common Causes of Injury by Occupation, Demographic and Employment Characteristics, Duke University Health 
System, North Carolina 1997-2004. 
 
Injuries Rate
Crude 
RR
Adjusted 
RR Injuries Rate
Crude 
RR
Adjusted 
RR
Occupation
Nurse Aide 30 1.32 0.93 - 1.90 1.14 1.01 - 1.29 1.06 0.93 - 1.22 8 0.35 0.18 - 0.71 2.43 2.17 - 2.73 1.95 1.71 - 2.22
Nurse 128 1.16 0.98 - 1.38 1.00 16 0.15 0.09 - 0.24 1.00 1.00
Gender
Female 137 1.15 0.97 - 1.36 0.75 0.65 - 0.80 1.06 0.92 - 1.23 18 0.15 0.10 - 0.24 0.35 0.31 - 0.39 0.47 0.41 - 0.54
Male 21 1.53 1.00 - 2.34 1.00 1.00 6 0.44 0.20 - 0.97 1.00 1.00
Race
Black/Other 44 1.00 0.74 - 1.34 0.78 0.70 - 0.87 0.61 0.54 - 0.68 8 0.18 0.09 - 0.36 1.01 0.90 - 1.13 0.75 0.66 - 0.85
White 114 1.28 1.07 - 1.54 1.00 1.00 16 0.18 0.11 - 0.29 1.00 1.00
Age Group
≤ 29 49 1.39 1.05 - 1.84 1.16 1.00 - 1.34 1.39 1.05 - 1.68 9 0.26 0.13 - 0.49 1.77 1.48 - 2.11 1.31 1.07 - 1.61
30-39 51 1.22 0.92 - 1.61 1.02 0.88 - 1.18 1.34 1.13 - 1.59 7 0.17 0.08 - 0.35 1.16 0.97 - 1.4 0.85 0.70 - 1.04
40-49 33 0.94 0.67 - 1.32 0.78 0.66 - 0.92 0.97 0.82 - 1.14 5 0.14 0.06 - 0.34 0.98 1.81 - 1.2 0.86 0.70 - 1.04
50 + 25 1.20 0.81 - 1.78   1.00 3 0.14 0.05 - 0.45 1.00 1.00
Hospital Unit
Emergency Room 8 0.79 0.40 - 1.59 1.61 1.24 - 2.09 1.63 1.25 - 2.12 3 0.30 0.10 - 0.92 4.52 3.56 - 5.75 3.42 2.68 - 4.36
Floating 8 0.79 0.40 - 1.59 1.61 1.24 - 2.09 1.75 1.35 - 2.27 3 0.30 0.10 - 0.92 4.52 3.56 - 5.74 4.32 3.40 - 5.48
Intensive Care / Critical Care 24 1.27 0.85 - 1.89 2.56 2.11 - 3.12 2.60 2.13 - 3.16 3 0.16 0.05 - 0.49 2.40 1.89 - 3.05 2.16 1.70 - 2.74
Neurology 27 3.52 2.41 - 5.13 7.13 5.88 - 8.64 7.41 6.11 - 8.98 3 0.39 0.13 - 1.21 5.94 4.68 - 7.55 4.95 3.90 - 6.29
Orthopedics 3 0.88 0.28 - 2.73 1.78 1.22 - 2.60 2.16 1.48 - 3.15 2 0.59 0.15 - 2.34 8.91 6.85 - 11.58 8.36 6.41 - 10.89
Other Medical 47 0.97 0.73 - 1.29 1.96 1.64 - 2.34 2.19 1.83 - 2.61 6 0.12 0.06 - 0.28 1.88 1.52 - 2.33 1.76 1.42 - 2.18
Psychiatry 22 8.98 5.91 - 13.64 18.19 14.90 - 22.22 26.67 21.55 - 33.01 1 0.41 0.06 - 2.90 6.20 4.50 - 8.55 5.47 3.91 - 7.64
Rehabilitation 4 2.90 1.09 - 7.73 5.88 4.20 - 8.22 8.17 5.81 - 11.49 1 0.73 0.10 - 5.15 11.02 7.99 - 15.19 10.61 7.66 - 14.69
Women's / Pediatrics^ 15 0.49 0.30 - 0.82 1.00 1.00 2 0.07 0.016 - 0.263 1.00 1.00
Tenure
    <5 85 1.35 1.09 - 1.67 1.29 1.12 - 1.48 1.23 1.03 - 1.46 15 0.24 0.14 - 0.39 2.84 2.33 - 3.46 2.13 1.70 - 2.68
 5-<10 31 1.11 0.78 - 1.53 1.06 0.90 - 1.25 1.06 0.89 - 1.27 5 0.18 0.07 - 0.43 2.14 1.71 - 2.67 1.84 1.46 - 2.33
10-<15 17 0.95 0.59 - 1.53 0.91 0.75 - 1.10 0.10 0.76 - 1.12 2 0.11 0.03 - 0.45 1.33 1.02 1.74 1.32 1.01 1.72
=>15 25 1.05 0.71 - 1.55 1.00 1.00 1.00 1.00 2 0.08 0.02 0.34 1.00 1.00
* per 100 FTEs
^ -  Obstetrics, gynecology, labor, delivery, postpartum, neonatal, and pediatric units
Human Bites (n=24)
95% CI 95% CI95% CI
Struck by / Against (n=158)
95% CI 95% CI95% CI
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Table 5.4  Unintentional Injury Unadjusted Rates* and Rate Ratios (RR) , and Adjusted Rate Ratios(RR) and 95% Confidence 
Intervals (95% CI)  for Upper Extremities and Head Injuries by Occupation, Demographic and Employment Characteristics, Duke 
University Health System, North Carolina 1997-2004. 
 
 
Injuries Rate
Crude 
RR
Adjusted 
RR Injuries Rate
Crude 
RR
Adjusted 
RR
Occupation
Nurse Aide 28 1.24 0.85 - 1.79 1.92 1.72 - 2.14 1.83 1.62 - 2.06 11 0.49 0.27 - 0.88 1.11 0.97 - 1.27 1.21 1.04 - 1.41
Nurse 71 0.66 0.51 - 0.81 1.00 49 0.44 0.34 - 0.59 1.00
Gender
Female 86 0.72 0.58 - 0.89 0.76 0.66 - 0.88 1.19 1.03 - 1.38 48 0.40 0.30 - 0.54 0.46 0.40 - 0.53 0.63 0.53 - 0.69
Male 13 0.95 0.55 - 1.63 1.00 1.00 12 0.87 0.50 - 1.54 1.00
Race
Black/Other 30 0.68 0.48 - 0.97 0.88 0.79 - 0.97 0.51 0.46 - 0.58 12 0.27 0.16 - 0.48 0.51 0.45 - 0.58 0.39 0.34 - 0.45
White 69 0.78 0.61 - 0.98 1.00 48 0.54 0.41 - 0.72 1.00 1.00
Age Group
≤ 29 29 0.83 0.57 - 1.19 1.14 0.98 - 1.33 1.43 1.19 - 1.73 21 0.60 0.39 - 0.91 1.75 1.46 - 2.09 2.74 2.20 - 3.4
30-39 29 0.70 0.48 - 1.00 0.96 0.82 - 1.13 1.38 1.16 - 1.65 18 0.43 0.27 - 0.69 1.28 1.06 - 1.53 1.82 1.49 - 2.24
40-49 26 0.74 0.50 - 1.09 1.02 0.87 - 1.20 1.34 1.14 - 1.57 14 0.40 0.24 - 0.67 1.19 0.99 - 1.44 1.55 1.28 - 1.87
50 + 15 0.72 0.44 - 1.10 1.00 1.00 7 0.34 0.16 - 0.71 1.00 1.00
Hospital Unit
Emergency Room 6 0.60 0.27 - 1.33 3.62 2.72 - 4.82 3.38 2.54 - 4.51 4 0.40 0.15 - 1.06 1.72 1.34 - 2.22 1.51 1.17 - 1.95
Floating 5 0.50 0.21 - 1.19 3.01 2.23 - 4.07 3.15 2.34 - 4.25 4 0.40 0.15 - 1.06 1.72 1.34 - 2.22 1.92 1.50 - 2.47
Intensive Care / Critical Care 11 0.58 0.32 - 1.05 3.53 2.73 - 4.55 3.58 2.78 - 4.62 10 0.53 0.28 - 0.98 2.29 1.88 - 2.79 2.08 1.70 - 2.54
Neurology 17 2.22 1.38 - 3.57 13.47 10.59 - 17.40 13.61 10.70 - 17.31 7 0.91 0.44 - 1.91 3.96 3.20 - 4.91 3.91 3.15 - 4.85
Orthopedics 4 1.17 0.44 - 3.12 7.12 5.19 - 9.79 7.91 5.75 - 10.87 0 - - - - - - - - - - - -
Other Medical 32 0.66 0.47 - 0.93 4.01 3.19 - 5.04 4.31 3.44 - 5.41 18 0.37 0.23 - 0.59 1.61 1.35 - 1.93 1.87 1.56 - 2.24
Psychiatry 17 6.94 4.31 - 11.16 42.17 33.14 - 53.66 56.36 43.88 - 73.37 9 3.67 1.91 - 7.06 15.95 13.02 - 19.53 26.09 20.98 - 32.43
Rehabilitation 2 1.45 0.36 - 5.80 8.81 5.93 - 13.10 10.36 6.96 - 15.44 1 0.73 0.10 - 5.15 3.15 2.05 - 4.84 5.12 3.33 - 7.9
Women's / Pediatrics^ 5 0.17 0.07 - 0.40 1.00 1.00 7 0.23 0.11 - 0.483 1.00
Tenure
    <5 54 0.86 0.66 - 1.12 1.28 1.11 - 1.47 1.22 1.03 - 1.44 29 0.46 0.32 - 0.66 1.37 1.17 - 1.61 0.94 0.77 - 1.15
 5-<10 19 0.68 0.43 - 1.07 1.02 0.86 - 1.20 1.02 0.85 - 1.21 15 0.54 0.32 - 0.89 1.60 1.34 - 1.91 1.31 1.07 - 1.59
10-<15 10 0.56 0.30 - 1.04 0.83 0.68 - 1.01 0.83 0.68 - 1.01 8 0.45 0.22 - 0.89 1.33 1.09 - 1.63 1.19 0.97 - 1.47
=>15 16 0.67 0.41 - 1.09 1.00 1.00 8 0.34 0.17 - 0.67 1.00 1.00
* per 100 FTEs
^ -  Obstetrics, gynecology, labor, delivery, postpartum, neonatal, and pediatric units
Head (n=60)
95% CI 95% CI95% CI
Upper Extremities (n=99)
95% CI 95% CI95% CI
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 CHAPTER VI. CONCLUSIONS 
 
 The current study aimed at demonstrating differences in injury experience between 
nurse aides and nurses employed in acute care at a major healthcare system.  The use of 
workers’ compensation data linked to employment records allowed for the estimation, 
comparison and contrast of injury risk between occupations.  Overall, nurse aides had a 25% 
higher risk of injury on-the-job compared to nurses (RR=1.25, 95% CI: 1.14-1.36).  The risk 
of overall injury among nurse aides was greatest for those employed in the long-term 
rehabilitation unit while those in the neonatal/pediatric units had the lowest risk.  Nurses had 
the highest risk of injury if they worked in intensive/critical care (ICU/CCU), orthopedic and 
psychiatric units.  The latter findings are consistent with results from Goldman et al, (2001) 
where it was reported that intensive care, surgical, and orthopedics/neurology units, had the 
highest risk of back injury and that pediatric nurses’ risk was below all nursing and hospital 
wide levels. 
 
 Results for this study showed that nurses tended to report more claims that required 
no medical treatment and time away from work.  On the other hand, nurse aides reported 
mostly claims that required medical treatment and involved lost time reflecting the more 
serious and different nature of their injuries.  The leading cause of overall injury among 
nurses aides was lifting, primarily patients (21%), while for nurses being struck by an object, 
most often by a needle (15%), was the most common cause of injury.  These results point out 
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the more physical nature and heavier patient load of nurse aides duties versus the more 
clinical nature of the nurses’ work.  Also, they demonstrate that when injury experience for 
nurse aides and nurses are combined, experience among nurses drives the results therefore 
providing a misleading conception of injury occurrence among nurse aides. 
 
 In using workers’ compensation data there is the possibility of underestimating the 
true risk of injury or that differences in reporting by hospital, occupation and hospital unit 
influence the observed risk of injury.  Literature addressing underreporting of injuries has 
identified a wide range of factors that may influence reporting.  For example, a Canadian 
study found that of those eligible for workers’ compensation benefits, 40% did not file a 
claim (Shannon & Lowe 2002).  Reasons for not reporting injuries include: the less serious 
the injury the less likely a claim was to be submitted, that single jobholders were less likely 
to submit a claim, and although not significant, permanent workers and members of unions 
were less likely to report injuries.  Also, a study of Michigan workers found that predictors of 
filing a claim were: greater severity of the disorder, longer duration of employment, lower 
annual income, worker dissatisfaction with co-workers, poorer health status, activity 
restrictions, and type of physician providing treatment (specialists – orthopedist and 
surgeons, physical and occupational therapist, and family practitioner compared to company 
physician) (Rosenman et al. 2000).  Other reasons for not reporting injuries presented in the 
literature are safety incentives, fear of reprisal, a desire not to loose their usual job, and a 
belief that pain was a normal sequence of work and ageing (Pransky et al. 1999).  In the 
current study we did not have the necessary data to evaluate underreporting and/or 
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differential reporting and we acknowledge that this issue warrants further investigation 
among our study population. 
 
 It has been noted that national surveys and workers’ compensation databases lack key 
data for a more complete assessment of injuries (Dembe et al. 2004).  For example, the 
Bureau of Labor Statistics survey of injury and illnesses contains demographic data, details 
about the injury, and employment characteristics, but has minimal information about 
employees’ exposure history, personal circumstances, and does not release individual level 
data for analyses.  Usually data from workers’ compensation systems does not include denied 
or contested claims since the primary purpose of this system is to provide wage replacement 
and reimbursement of medical costs (Shannon & Lowe 2002).  Moreover, surveillance 
systems based on incident reports usually lack information about members not experiencing 
injury or illnesses, limiting researchers’ ability to compare the exposure histories and 
personal characteristics of injured and non-injured workers (Azaroff et al. 2002). In this 
study human resources data complements workers’ compensation data by providing 
demographic as well as work history data for each employee in the system. 
 
 After adjustment for age, gender, race, hospital unit and tenure differences in overall 
injury risk between nurse aides and nurses remained.  These differences may be due to 
unmeasured factors such as physical work conditions and demands, differences in tasks 
performed, job satisfaction, and social support.  Individual risk factors (i.e., weight, exercise 
frequency) may also influence the risk of injury in this population.  Currently the system does 
not contain exposure data related to physical or psychological demands for these employees, 
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data on individual risk factors was not available either, so we could not examine their 
influence in the risk of injury.  
 
 Of all injuries reported among nursing staff seven percent were injuries resulting from 
violence.  Nurse aides had a greater risk of intentional injury than nurses (RR=1.51, 95%CI: 
1.10-2.06).  Findorff et al., (2004) in looking at non-physical and physical violence in a 
healthcare organization observed the highest risk of violence among nurses followed by 
nurse aides.  Common patient behaviors that led to intentional injuries were: hitting/kicking 
(25.0%), biting (13.6%), and scratching (11.4%).  These behaviors could be indicative that 
nursing staff are assaulted while performing basic patient care activities.  Although in the 
current study there was not sufficient data on specific tasks being performed at time of 
violent injury, other studies addressing nurse aides have found that most of the assaults 
against these caregivers occur during basic care activities such as dressing, turning, and 
bathing (Fitzwater & Gates 2002; Gates et al. 2003).  Likewise a study of nurses found direct 
patient care posed a greater risk for physical violence (Gerberich et al. 2004) .   
  
 Intentional injury rates differed markedly by hospital unit.  Intentional injury rate was 
greatest among those employed in psychiatry (Rate=12.65 per 100 FTE, 95% CI: 8.90-
17.99), neurology (Rate=4.43 per 100 FTE, 95% CI: 3.17-6.20), and long-term rehabilitation 
(Rate= 3.63, 95% CI: 1.51-8.71) supporting the idea that acute care workers are primarily 
physically assaulted by patients with mental and neurological disorders and by patients that 
in the process of rehabilitation may feel frustrated and angry (Gerberich et al. 2005; Myers et 
al. 2005; Yassi 1994).  Violence-related literature point out emergency rooms as a high risk 
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unit in hospital settings (Gates et al. 2006; Gerberich et al. 2005; Gerberich et al. 2004), 
however in the current study the observed risk among those employed in the emergency 
room was surprisingly low (Rate=1.29, 95% CI: 0.75-2.22).  This could be the result of 
various factors.  First, it could be possible that in this health system violence prevention, 
training, environmental, and security efforts have been focused more on emergency 
departments.  Second, nursing staff in the emergency room may see this type of behavior as 
part of their job and do not report it.  Third, that nursing staff experience more non-physical 
(i.e., verbal) than physical aggression.  A study addressing violence in emergency rooms via 
self-reported questionnaire data reports high proportions of these underreporting behaviors 
among their personnel as well as high proportion of employees (65%) expressing that they 
never reported physical assault incidents to hospital authorities (Gates et al. 2006).   Because 
data for this study came from workers’ compensation records, no records of verbal 
aggression or other unit attributes were available. 
 
 In this study younger workers and workers with shorter tenure were at higher risk of 
intentional injury.  These results may be suggestive of differential exposures to risk due to 
turnover of more vulnerable workers.  These findings are consistent with a study of nurse 
aides in a nursing home setting where as the age of caregiver increased the number of 
assaults decreased.  Conversely, these results were inconsistent for duration of employment 
which was not found to be related to incidence of assaults (Gates et al. 2002).  Possible 
explanations to the decrease in risk with age are that older workers may be more patient or 
emphatic during caregiving activities, that they may provide care at a slower pace or are 
more adaptable, and that they use more positive coping strategies (Gates et al. 2003).  Also, 
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more experienced workers may have a more adaptable, slower, or empathetic approach that 
protects them from assaults.  Job assignments, and consequently work exposures, among 
more experienced workers may be different and as a result decrease their risk of experiencing 
violence at work.  Results for tenure must be interpreted with caution because nurse aides are 
more likely to leave.  Furthermore, nurses have opportunities to advance within the 
healthcare system, by means of the clinical ladder, to management and administrative 
positions that nurse aides don’t.   
 
STRENGTHS AND LIMITATIONS 
 This research allowed for the evaluation of unintentional and intentional injury risk 
among a cohort of nursing personnel employed in acute care for an eight year period.  The 
use of employment data linked to workers’ compensation reports permitted the separation of 
nursing staff as either nurse aides or nurses, consequently allowing for injury risk calculation 
in each group and for comparisons between groups to be made.  Also, it allowed for 
obtaining more accurate estimates of time at risk for each worker by taking into consideration 
the recorded usual number of hours worked per week, duration of employment for each year, 
and complete demographic data.  Three administrative data elements were combined to 
establish work unit, information not commonly included in workers’ compensation 
databases.  Linkage of employment history data and administrative records with workers’ 
compensation records also allowed us to investigate the influence of organizational and 
employment factors on injury risk.  Generally studies using workers’ compensation data do 
not have linkage with employment records. 
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 The availability of text data description of the injury event as provided by injured 
workers and their supervisors allowed us the opportunity to identify violence-related events 
among these workers that otherwise would not have been classified as such.  This led to the 
identification of higher risk workers and employment units.  This study was explicitly 
designed to focus on hospital nursing staff at a major healthcare system in North Carolina 
and captured the necessary detail about work conditions via linkage of employment history 
and workers’ compensation records.  Lastly, it was decided that all reports regardless of 
outcome would be included as a way of ascertaining all work-related injuries/illnesses and as 
many violence-related intentional injuries possible. 
 
 We acknowledge a number of limitations encountered while conducting this research.  
To learn more about the acute care work environment, an exposure matrix was 
conceptualized as part of this research.  Data on potential exposures available from the 
Occupational and Environmental Safety Office (OESO) focuses mainly on potential chemical 
and biological exposures and tracks training needed by each employee.  An exercise 
comparing one of the exposures - processing or handling human blood, body fluids, or other 
potentially infectious material - showed similar proportions of potentially exposed nurse 
aides and nurses between and within units.  Because there were no information on ergonomic 
or physical exposures it was decided that the data was not going to be suitable for the type of 
analyses planned.   
  
 Characterization of physical exposures and demands faced by nurse aides and nurses 
in each acute care unit proved to be another challenge since no ergonomic assessments were 
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available at the unit level.  As it was explained by staff from the ergonomics department at 
Duke University Medical Center this task is especially challenging given the number of units, 
all the physical elements involved in this type of setting, and the eight year study period. 
The only data to characterize each unit available through administrative and hospital 
accreditation data was usual shift duration and patient population per unit.  Since staff to 
patient ratio was not available from those sources for all units, the number of beds per staff 
was estimated by using two data sources: the employment database (for average number of 
workers per unit) and administrative data on number of beds per unit.  In making this 
estimate it was assumed that the number of beds in each unit remained constant over the 
study period and the number of nurse aides and nurses remained constant through the day. 
 
 In performing the violence-related analyses several limitations should be discussed.  
First, the process of identifying violence-related injury events was limited to the data 
provided by employees and their supervisor, by the level of detail provided, and by the 
employees’ perceptions of intent to harm.  It is possible that we missed identifying some 
events after performing the keyword search because not enough information was available to 
determine intent to harm.  Second, only the most severe events were accounted for since data 
on non-physical assault events (i.e., threats) was not available.  Even without this data on 
non-physical violence these results provide a framework of reference for future research in 
this population of workers.  We tried to minimize undercounting of events by including all 
workers’ compensation reports regardless of outcome and/or time lost.  Third, temporal 
patterns of intentional injuries (e.g., time of day, day of week) were not examined because 
that information was not available in the workers’ compensation database.   
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 Even though neither employment records nor the workers’ compensation system at 
Duke University Health System have been designed originally for surveillance purposes, in 
conjunction they provide valuable information to address workers’ demographics (age, race, 
gender, ethnicity), work characteristics (occupation, hours worked, tenure, and unit of 
employment) and injury experience, which is a major strength of this study.   In light of these 
limitations, the surveillance system provided a well-defined cohort and time at risk for injury 
data.  It allowed for the prospective identification of all nurse aides and nurses employed by 
the DUHS from 1997 to 2004.  By using employment history records and administrative data 
we were able to gather data, such as occupation, that might not otherwise be collected 
through the workers’ compensation system and were able to examine separately two 
occupations at increased risk of injury in the healthcare setting.   
 
FUTURE STUDIES 
 This research provides the foundation for more in-depth analyses among these 
workers especially addressing work organization, non-physical violence, and physical 
exposures.  In future studies it is of interest to address issues such as the distribution of tasks 
among nurse aides and nurses and specifically look at differences by gender and tenure.  
Also, it is of interest to gather data on non-physical violence from other sources within the 
system and further investigate the observed low risk of violence-related injury in the 
emergency room.  Further research addressing physical exposures and their contribution to 
injuries among nurse aides in this system should be performed.  Lastly, unmeasured factors 
that may be responsible for the race physical assault association should be addressed in 
greater detail perhaps by performing ethnographic studies among these workers. 
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 It is of interest to share the results of this study with management and nursing staff at 
Duke University Health System.  Since the obtained results provided evidence that nurse 
aides’ and nurse’s injury experience differed significantly, it is important to communicate 
this information to the system’s key decision makers.  Currently more training and 
educational opportunities are available to nurses so by communicating results of this study 
maybe additional training opportunities and other educational interventions will be directed 
specifically to nurse aides.  Finally, it is important that interventions be designed to address 
the specific risks and needs of each occupational group.    
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CHAPTER VII:  APPENDICES 
 
Appendix 2.1  Nurse Aide Qualifications, Requirements, Tasks, and Responsibilities Established by the North Carolina Board of 
Nursing and Duke University Health System. 
 
 NC Board of Nursing Duke University Health System 
Qualifications
/Experience 
Nurse Aide I 
• State approved Level I nurse aide 
training and competency 
evaluation program, or, 
• State approved competency 
evaluation program and 
verification of listing on the 
Division of Facility Services 
Nurse Aide Registry (DFSNAR), 
or,  
• Completion of nurse aide I 
training and competency 
evaluation within four months of 
employment    
Nurse Aide II 
• GED or high school diploma 
• Listed as Level I nurse aide 
• Completion of a Board of 
Nursing approved Level II Nurse 
Aide program or its equivalent  
 
Nursing Care Assistant,  Nursing Care Assistant -  
Floating Pool 
• Completion of a 6 month nursing assistant 
program or six month experience in a patient 
care setting. 
• Effective January 1, 1991, all nurse aide 1’s  
       must meet and fulfill all requirements  
       set by the NC Board of Nursing Nurse Aide  
       Registry. 
 
Nursing Care Assistant – Advanced, Nursing Care 
Assistant - Advanced (Floating Pool ) 
• Minimum of 6 months experience as a Nursing 
Care Assistant. 
• Registry with the State Board of Nursing as 
either Nurse Aide II or Nurse Aide I + 4 
 
Professional Nursing Assistant I 
• Completion of sophomore year in an NLN 
accredited nursing program and certified with 
the Department of Facility Services as a 
Nursing Assistant I. 
• Effective January 1, 1991, all nurse aide 1’s  
       must meet and fulfill all requirements  
       set by the NC Board of Nursing Nurse Aide  
       Registry. 
 
Professional Nursing Assistant II 
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• Completion of junior year in an NLN accredited 
nursing program and certified with the Board of 
Nursing as a Nursing Assistant II. 
 
Tasks Nurse Aide I 
1. Personal Care – bathing, side 
rails/call rails, mouth, skin, hair, 
and nail care, bedmaking, 
dressing and undressing 
2. Body mechanics – turn and 
position, transfer – chair and 
stretcher, use of lifts, assist with 
ambulation, range of motion 
exercises 
3. Nutrition – prepare patients for 
mealtime, feed patients, intake 
and output, force and restrict 
fluids 
4. Elimination – bedpan/urinal, 
bowel/bladder retraining, collect 
test specimens, perineal/catheter 
care, apply condom caths, 
douches*, enemas, insert rectal 
tubes/flatus bags, empty drainage 
devices from body 
cavities/wounds, maintain gastric 
suction*. 
5. Safety – side rails / call rails, 
mitts and restraints, 
CPR/Heimlich Maneuver, 
infection control, hand washing, 
isolation technique, universal 
precautions 
6. Special procedures  
a. Vital signs 
i. Temp – oral, 
rectal, axillary 
ii. Pulse – radial, 
Nursing Care Assistant, Nursing Care Assistant - 
Floating Pool, Professional Nursing Assistant I 
1. Perform a variety of patient care tasks under the 
supervision of the charge nurse to assist medical 
and nursing personnel in the examination, 
treatment and care of patients.   
a. Prepare patients, equipment and 
supplies for specific procedures and 
provide manual assistance as required. 
b. Obtain and record patient data for 
medical records. 
c. Administer treatment and personal care 
procedures to patients including but 
not limited to, feeding, bathing, 
shaving, changing clothing, cleaning 
and trimming fingernails, bed making, 
assisting with ambulation, enemas, 
skin care, and bowel and bladder 
elimination. 
d. Collect, deliver and conduct routine 
tests on patient specimens. 
e. Escort and transport patients to various 
hospital locations. 
f. Clean assigned area; stock and 
replenish supplies and equipment as 
required. 
g. Assist in transferring and discharging 
patients as required. 
h. Perform other related duties incidental 
to the work. 
 
Nursing Care Assistant – Advanced Nursing Care 
Assistant, Advanced (Floating Pool ), Professional Nurse 
Assistant II 
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apical 
iii. Respirations 
iv. BP 
b. Height and weight -
(stand up scales/bed 
scales) 
c. Application of heat/cold 
d. Prevent and care for 
decubitus ulcers 
e. Surgical skin preps and 
scrubs+ 
f. Clean dressing changes 
g. Apply ace bandages, 
TEDs and binders 
h. Apply and remove EKG 
monitor leads+ 
i. Postmortem care 
j. Cough/deep breathing 
 
* Tasks which the North Carolina Board 
of Nursing has determined are within the 
Scope of Practice for an NA I. 
+ Tasks which are within the scope of 
practice for a NA I, but are not required to 
be taught in the DFS approved 75 hour 
course. 
 
Nurse Aide II 
1. Oxygen Therapy - Room set-up, 
monitoring flow-rate 
2. Suctioning – Oropharyngeal, 
nasopharyngeal 
3. Break-up and removal of fecal 
impaction 
4. Tracheotomy care 
5. Sterile dressing change wound 
irrigation (wounds over 48 
hours) 
6. I.V. Fluid Assistive Activities – 
1. Perform a variety of advanced patient care tasks 
under the supervision of the charge nurse to 
assist medical and nursing personnel in the 
examination, treatment and care of patients; 
perform a variety of clerical tasks as assigned 
a. Sterile dressings, changes and wound 
irrigation, nutrition activities including 
oral/nasogastric infusions, finger stick 
for capillary blood glucose testing and 
urinary catheterizations. 
b. Perform a variety of health unit 
coordinator tasks as required to 
include, but not limited to obtaining 
and recording patient data for medical 
records, entering orders into the 
computer, answering telephone and/or 
patient signals and assisting with 
transfer and discharge of patients. 
c. Administer treatment and personal care 
procedures to patients including but 
not limited to, feeding, bathing, 
shaving, changing clothing, cleaning 
and trimming fingernails, bed making, 
assisting with ambulation, enemas, 
skin care, and bowel and bladder 
elimination.   
d. Collect, deliver and conduct routine 
tests on patient specimens. 
e. Escort and transport patients to various 
hospital locations. 
f. Perform other related duties incidental 
to the work. 
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assemble/flush tubing during set-
up, monitoring flow rate, site 
care/dressing change, 
discontinuing peripheral 
intravenous infusions 
7. Elimination procedures – 
Ostomy care, Irrigation 
8. Nutrition Activities – 
Oral/nasogastric infusions, 
gastrostomy feedings, clamping 
tubes, removing oral/nasogastric 
feeding tubes 
9. Urinary Catheters – 
catheterizations, irrigation of 
tubing. 
Other 
Requirements 
 • Ability to understand and follow oral and 
written instructions generally acquired through 
partial high school education 
• Heavy lifting and ability to transport stretcher 
and wheelchair patients to various hospital 
locations may be required. 
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Appendix Table 4.1  Unadjusted Rates* and Rate Ratios (RR) and Adjusted Rate Ratios (RR) and 95% Confidence Intervals (95% CI) 
of Overall Injury Among Nurse Aides by Demographic and Employment Characteristics, Duke University Health System, North 
Carolina 1997-2004. 
 
Injuries FTEs Rate
j
RR Adjusted RR
Gender
Female 537 1913.6 28.06 25.79 - 30.54 0.85 0.70 - 1.04 0.87 0.71 - 1.06
Male 116 351.17 33.03 27.54 - 39.63 1.00 1.00
Race
Non-White 440 1634.36 26.92 24.52 - 29.56 0.80 0.68 - 0.94 0.83 0.69 - 0.98
White 213 630.41 33.79 29.54 - 38.64 1.00 1.00
Age Group
≤ 29 204 644.88     31.63 27.58 - 36.28 1.18 0.92 - 1.52 1.11 0.84 - 1.48
30-39 203 727.30     27.91 24.32 - 32.03 1.04 0.81 - 1.34 0.98 0.75 - 1.29
40-49 160 572.02   27.97 23.96 - 32.66 1.04 0.81 - 1.36 1.00 0.76 - 1.31
50 + 86 320.57     26.83 21.72 - 33.14 1.00 1.00
Hospital Unit
Emergency Room 56 244.38 22.91 17.63 - 29.78 1.25 0.83 - 1.90 1.18 0.78 - 1.81
Floating 40 187.84 21.30 15.62 - 29.03 1.16 0.74 - 1.82 1.15 0.73 - 1.80
Intensive/Critical Care 78 226.25 34.47 27.61 - 43.04 1.89 1.27 - 2.79 1.84 1.24 - 2.73
OB-Gyn/LDPR 33 103.11 32.00 22.75 - 45.02 1.75 1.09 - 2.80 1.72 1.07 - 2.76
Orthopedics 48 82.72 58.03 43.73 - 77.00 3.17 2.07 - 4.87 3.13 2.02 - 4.83
Other Medical Units 175 609.49 28.71 24.76 - 33.30 1.57 1.10 - 2.24 1.61 1.12 - 2.30
Psychiatry 23 85.97 26.75 17.78 - 40.26 1.46 0.87 - 2.46 1.47 0.86 - 2.52
Rehabilitation 34 47.87 71.03 50.75 - 99.41 3.88 2.44 - 6.19 3.75 2.35 - 6.00
Stepdown 129 474.83 27.17 22.86 - 32.28 1.49 1.03 - 2.14 1.47 1.02 - 2.13
Neonatal / Pediatrics 37 202.31 18.29 13.25 - 25.24 1.00 1.00 - 1.00 1.00
Tenure
    <5 425 1,405.71 30.23 27.49 - 33.25 1.28 1.03 - 1.59 1.13 0.88 - 1.44
 5-<10 127 432.05   29.40 24.70 - 34.98 1.24 0.96 - 1.61 1.10 0.84 - 1.45
 10 + 101 427.01   23.65 19.46 - 28.75 1.00 1.00
* injuries per 100 FTEs
95% CI95% CI 95% CI
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Appendix Table 4.2  Unadjusted Rates* and Rate Ratios (RR) and Adjusted Rate Ratios (RR) and 95% Confidence Intervals (95% CI) 
of Overall Injury Among Nurses by Demographic and Employment Characteristics, Duke University Health System, North Carolina 
1997-2004. 
Injuries FTEs Rate Unadjusted RR Adjusted RR
Gender
Female 2356 10000.59 23.56 22.63 - 24.53 1.26 1.09 - 1.46 1.45 1.25 - 1.69
Male 192 1024.87 18.73 16.26 - 21.58 1.00 1.00
Race
Non-White 591 2775.17 21.30 19.65 - 23.08 0.90 0.82 - 0.98 0.87 0.79 - 0.95
White 1957 8250.28 23.72 22.69 - 27.80 1.00
Age Group
≤ 29 731 2878.09 25.40 23.62 - 27.31 1.31 1.15 - 1.48 1.29 1.10 - 1.51
30-39 801 3443.91 23.26 21.70 - 24.93 1.20 1.05 - 1.36 1.21 1.05 - 1.39
40-49 674 2945.44 22.88 21.22 - 24.68 1.18 1.03 - 1.34 1.18 1.03 - 1.35
50 + 342 1758.02 19.45 17.50 - 21.63 1.00 1.00
Hospital Unit
Emergency Room 160 763.03 20.97 17.96 - 24.48 1.54 1.27 - 1.87 1.68 1.38 - 2.05
Floating 126 820.27 15.36 12.90 - 18.29 1.13 0.91 - 1.40 1.22 0.98 - 1.51
Intensive/Critical Care 606 1924.45 31.49 29.08 - 34.10 2.31 2.00 - 2.67 2.46 2.13 - 2.85
OB-Gyn/LDPR 190 808.60 23.50 20.38 - 27.09 1.73 1.43 - 2.08 1.85 1.53 - 2.24
Orthopedics 80 258.46 30.95 24.86 - 38.54 2.27 1.77 - 2.92 2.53 1.96 - 3.26
Other Medical Units 604 2313.58 26.11 24.11 - 28.27 1.92 1.66 - 2.22 2.09 1.80 - 2.42
Psychiatry 48 159.01 30.19 22.75 - 40.06 2.22 1.63 - 3.02 2.78 2.03 - 3.81
Rehabilitation 23 90.03 25.55 16.98 - 38.44 1.88 1.23 - 2.87 2.55 1.65 - 3.94
Stepdown 449 1963.52 22.87 20.85 - 25.08 1.68 1.44 - 1.96 1.78 1.52 - 2.07
Neonatal / Pediatrics 262 1924.50 13.61 12.06 - 15.37 1.00 1.00 - 1.00 1.00
Tenure
    <5 1227 4907.42 25.00 23.64 - 26.44 1.17 1.07 - 1.28 1.12 1.00 - 1.25
 5-<10 520 2362.53 22.01 20.20 - 23.99 1.03 0.92 - 1.15 1.01 0.90 - 1.25
 10 + 801 3755.50 21.33 19.90 - 22.86 1.00 1.00
* injuries per 100 FTEs
95% CI 95% CI 95% CI
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Appendix Table 4.3  Unadjusted Neck and Shoulder Injury Rates^, Rate Ratios (RR), and 95% Confidence Intervals (95% CI) for 
Nurse Aides and Nurses by Age, Gender, and Race, Duke University Health System, North Carolina 1997-2004. 
 
Age Group
< 29 13 644.88 2.02 1.17 - 3.47 19 2878.09 0.66 0.42 - 1.04 3.05 1.51 - 6.18
30-39 20 127.30 2.75 1.77 - 4.26 38 3443.91 1.10 0.80 - 1.52 2.49 1.45 - 4.28
40-49 11 572.02 1.92 1.07 - 3.47 44 2945.44 1.49 1.11 - 2.01 1.29 0.66 - 2.49
50-59 9 275.01 3.27 1.70 - 6.29 17 1469.85 1.16 0.72 - 1.86 2.83 1.26 - 6.35
60+ 0 45.56 0.00 0.00 - 0.00 5 288.17 1.73 0.72 - 4.17 - - - -
Gender
Female 43 1913.59 2.25 1.67 - 3.03 117 10000.58 1.12 0.98 - 1.40 1.92 1.35 - 2.72
Male 10 351.17 2.84 1.53 - 5.29 6 1024.87 0.59 0.26 - 1.30 4.86 1.77 - 13.38
Race
Black 36 1591.85 2.26 1.63 - 3.14 31 2112.24 1.47 1.03 - 2.09 1.54 0.95 - 2.49
White 16 630.41 2.54 1.56 - 4.14 84 8250.28 1.02 0.82 - 1.26 2.49 1.46 - 4.25
Other 1 42.50 2.35 0.33 - 16.70 8 662.93 1.21 0.60 - 2.41 1.95 0.24 - 15.59
Total 53 2264.77 2.34 1.79 - 3.06 123 11025.46 1.12 0.94 - 1.33 2.10 1.52 - 2.89
* FTE - full time equivalent, based on a 40 hour workweek
^ Rates per 100 FTEs
† Nurse Aides versus Nurses
95% CI95% CI
NursesNurse Aides
95% CIInjuries FTEs* Rate^ Injuries FTEs* Rate^ RR†
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Appendix Table 4.4  Unadjusted Neck and Shoulder Injury Rates^, Rate Ratios (RR), and 95% Confidence Intervals (95% CI) for 
Nurse Aides (n=53) and Nurses (n=123) by Hospital Unit±, Duke University Health System, North Carolina 1997-2004. 
 
Injuries
Injury 
Rate Injuries
Injury 
Rate
Emergency Room 5 2.05 0.85 - 4.92 6 0.79 0.35 - 1.75 2.60 1.79 - 8.53
Intensive/Critical Care 9 3.98 2.07 - 7.65 24 1.25 0.84 - 1.86 3.19 1.48 - 6.86
Obstetrics/Gynecology 1 0.97 0.14 - 6.88 9 1.11 0.58 - 2.14 0.87 0.11 - 6.88
Orthopedics 7 8.46 4.03 - 17.75 7 2.71 1.29 - 5.68 3.12 1.1 - 8.91
Other Medical Units 11 1.81 1.00 - 3.26 38 1.64 1.20 - 2.26 1.10 0.56 - 2.15
Psychiatry 2 2.33 0.58 - 9.30 1 0.63 0.09 - 4.46 3.70 0.34 - 40.80
Rehabilitation 3 6.27 2.02 - 19.43 1 1.11 0.16 - 7.88 5.64 0.59 - 54.25
Stepdown 11 2.32 1.28 - 4.18 24 1.22 0.82 - 1.82 1.90 0.93 - 3.87
Neonatal/Pediatrics 1 0.49 0.07 - 3.51 6 0.31 0.14 - 0.69 1.59 0.19 - 13.17
^ Rates per 100 FTEs
† Nurse Aides vs Nurses
* Floating workers not included in these analysis (n=13)
Nurse Aides Nurses
RR† 95% CI95% CI 95% CIHospital Unit
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Appendix Table 4.5  Unadjusted Neck and Shoulder Injury Rate Ratios (RR) and 95% Confidence Intervals (95% CI) for Nurse Aides 
and Nurses by Unit Characteristics, Duke University Health System, North Carolina 1997-2004. 
 
Injuries FTEs RR Injuries FTEs RR
Beds per Staff± Beds per Staff±
  ≥ 5.01 beds 4 460.21 0.30 0.10 - 0.88   > 1.17 beds 49 2462.85 2.74 1.63 - 4.61
  4.00 - 5.00 beds 13 562.65 0.79 0.39 - 1.61   0.94 - 1.17 beds 34 2725.69 1.72 0.99 - 2.98
  3.37 - 4.00 beds 15 437.41 1.17 0.59 - 2.33   0.45 -  0.94 beds 13 2264.36 0.79 0.39 - 1.59
  < 3.37 beds 18 615.59 1.00   ≤ 0.45 20 2752.28 1.00
Patient Population± Patient Population±
   Adult 41 1397.55 1.84 0.86 - 3.93    Adult 86 6014.00 1.47 0.94 - 2.29
   Pediatric 1 175.68 0.36 0.04 - 2.84    Pediatric 5 1625.77 0.32 0.12 - 0.82
   Mixed 8 502.62 1.00    Mixed 25 2565.41 1.00
Shift Duration± Shift Duration±
   12 Hours 43 1593.69 4.53 1.10 - 18.69    12 Hours 92 8106.79 0.94 0.59 - 1.49
   8 hours 5 146.63 5.72 1.11 - 29.49    8 hours 2 284.44 0.58 0.14 - 2.47
   Mixed 2 335.53 1.00 1.00    Mixed 22 1813.96 1.00
Tenure Tenure
  <5 29 1405.71 0.80 0.40 - 1.60   <5 55 4907.42 1.03 0.69 - 1.54
  5-<10 13 432.05 1.17 0.52 - 2.61   5-<10 27 2362.53 1.05 0.64 - 1.70
  10 + 11 427.01 1.00   10 + 41 3755.50 1.00
± Floating workers not included in these analysis(n=13)
95% CI 95% CIUnit Characteristics Unit Characteristics
Nurses Aides Nurses
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Appendix Table 4.6  Unadjusted Rates* and Rate Ratios (RR) and Adjusted Rate Ratios (RR) and 95% Confidence Intervals (95% CI) 
of Neck and Shoulder Injury Among Nurse Aides by Demographic and Employment Characteristics, Duke University Health System, 
North Carolina 1997-2004. 
Injuries FTEs Rate Unadjusted RR Adjusted RR
Gender
Female 43 1913.60 2.25 1.67 - 3.03 0.79 0.40 - 1.57 0.95 0.71 - 1.27
Male 10 351.17 2.85 1.53 - 5.29 1.00 1.00
Race
Non-White 37 1634.36 2.26 1.64 - 3.13 0.89 0.50 - 1.60 0.87 0.68 - 1.12
White 16 630.41 2.54 1.56 - 4.14 1.00 1.00
Age Group
≤ 29 13 644.88 2.02 1.17 - 3.47 0.72 0.31 - 1.68 0.87 0.59 - 1.29
30-39 20 727.30 2.75 1.77 - 4.26 0.98 0.45 - 2.15 1.04 0.74 - 1.47
40-49 11 572.02 1.92 1.07 - 3.47 0.68 0.28 - 1.65 0.68 0.47 - 0.99
50 + 9 320.57 2.81 1.46 - 5.40 1.00 1.00
Hospital Unit
Emergency Room 5 244.38 2.05 0.85 - 4.92 1.13 0.39 - 3.26 1.06 0.68 - 1.64
Floating 3 187.84 1.60 0.52 - 4.95 0.88 0.25 - 3.17 0.90 0.53 - 1.51
Intensive Care / Critical Care 9 226.25 3.98 2.07 - 7.65 2.20 0.91 - 5.32 2.05 1.42 - 2.95
Neonatal / Pediatrics 1 202.31 0.49 0.07 - 3.51 0.27 0.04 - 2.12 0.25 0.11 - 0.58
OB-Gyn/LDPR 1 103.11 0.97 0.14 - 6.88 0.54 0.07 - 4.16 0.54 0.24 - 1.25
Orthopedics 7 82.72 8.46 4.03 - 17.75 4.69 1.82 - 12.10 4.75 3.22 - 6.99
Psychiatry 2 85.97 2.33 0.58 - 9.30 1.29 0.29 - 5.82 1.15 0.61 - 2.17
Rehabilitation 3 47.87 6.27 2.02 - 19.43 3.47 0.97 - 12.45 3.21 1.90 - 5.42
Stepdown 11 474.83 2.32 1.28 - 4.18 1.28 0.56 - 2.96 1.24 0.88 - 1.75
Other Medical Units 11 609.49 1.80 1.00 - 3.26 1.00 1.00
Tenure
<5 29 1405.71 2.06 1.43 - 2.97 0.80 0.40 - 1.60 0.72 0.52 - 0.99
 5-<10 13 432.05 3.01 1.75 - 5.18 1.17 0.52 - 2.61 0.98 0.70 - 1.38
10 + 11 427.01 2.58 1.43 - 4.65 1.00 1.00
* injuries per 100 FTEs
95% CI95% CI 95% CI
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Appendix Table 4.7  Unadjusted Rates* and Rate Ratios (RR) and Adjusted Rate Ratios (RR) and 95% Confidence Intervals (95% CI) 
of Neck and Shoulder Injury Among Nurses by Demographic and Employment Characteristics, Duke University Health System, 
North Carolina 1997-2004. 
Injuries FTEs Rate Unadjusted RR Adjusted RR
Gender
Female 117 10000.59 1.17 0.98 - 1.40 2.00 0.88 - 4.54 2.22 1.75 - 2.82
Male 6 1024.87 0.59 0.26 - 1.30 1.00 1.00
Race
Non-White 39 2775.17 1.41 1.03 - 1.92 1.38 0.94 - 2.02 1.14 1.02 - 1.28
White 84 8250.28 1.02 0.88 - 1.26 1.00 1.00
Age Group
≤ 29 19 2878.09 0.66 0.42 - 1.04 0.53 0.29 - 0.97 0.42 0.35 - 0.52
30-39 38 3443.91 1.10 0.80 - 1.52 0.88 0.52 - 1.49 0.78 0.66 - 0.92
40-49 44 2945.44 1.49 1.11 - 2.01 1.19 0.72 - 1.99 1.13 0.97 - 1.31
50 + 22 1758.02 1.25 0.82 - 1.90 1.00 1.00
Hospital Unit
Emergency Room 6 763.03 0.79 0.35 - 1.75 0.48 0.20 - 1.13 0.54 0.42 - 0.69
Floating 7 820.27 0.85 0.41 - 1.79 0.52 0.23 - 1.16 0.51 0.41 - 0.65
Intensive Care / Critical Care 24 1924.45 1.25 0.84 - 1.86 0.76 0.46 - 1.27 0.86 0.74 - 1.00
Neonatal / Pediatrics 6 1924.50 0.31 0.14 - 0.69 0.19 0.08 - 0.45 0.21 0.16 - 0.27
OB-Gyn/LDPR 9 808.60 1.11 0.58 - 2.14 0.68 0.33 - 1.40 0.64 0.52 - 0.79
Orthopedics 7 258.46 2.71 1.29 - 5.68 1.65 0.74 - 3.69 1.59 1.26 - 2.00
Psychiatry 1 159.01 0.63 0.09 - 4.46 0.38 0.05 - 2.79 0.37 0.21 - 0.65
Rehabilitation 1 90.03 1.11 0.16 - 7.88 0.68 0.09 - 4.93 0.71 0.40 - 1.27
Stepdown 24 1963.52 1.22 0.82 - 1.82 0.74 0.45 - 1.24 0.79 0.68 - 0.91
Other Medical Units 38 2313.58 1.64 1.20 - 2.26 1.00 1.00 - 1.00 1.00
Tenure
    <5 55 4907.42 1.12 0.86 - 1.46 1.03 0.69 - 1.54 1.69 1.48 - 1.94
 5-<10 27 2362.53 1.14 0.78 - 1.67 1.05 0.64 - 1.70 1.37 1.19 - 1.59
10-<15 41 3755.50 1.09 0.80 - 1.48 1.00 1.00
* injuries per 100 FTEs
95% CI95% CI 95% CI
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Appendix Table 4.8  Neck and Shoulder Injury Characteristics for Reported Workers' 
Compensation Claims* among Nurse Aides (n=53) and Nurses (n=176), Duke University 
Health System, North Carolina 1997-2004 
 
 Cause of Injury* n % Cause of Injury* n %
Lifting 24 45.3 Repetitive motion 43 35.0
Struck by 13 24.5 Caught in/under/between 42 34.1
Exertion 6 11.3 Allergic reaction 12 9.8
Fall/slip 2 3.8 Noise exposure 12 9.8
Struck against 2 3.8 Bodily reaction 5 4.1
Total 53 100.0 Total 123 100.0
Nature Of Injury* n % Nature Of Injury* n %
Sprain/strain 35 66.0 Sprain/strain 65 52.8
Pain/inflammation 12 22.6 Pain/inflammation 48 39.0
Contusion (bruise) 2 3.8 Contusion (bruise) 6 4.9
No injury/illness 2 3.8 Blood/body fluids exposure 1 0.8
Abrasion (scratch) 1 1.9 Carpal tunnel syndrome 1 0.8
Total 53 100.0 Total 123 100.0
Type of Claim n % Type of Claim n %
First Aide 10 18.9 First Aide 32 26.0
Medical 34 64.2 Medical 71 57.7
Indemnity 9 17.0 Indemnity 20 16.3
Total 53 100.0 Total 123 100.0
Type of Claim/Lost Days n % Type of Claim/Lost Days n %
First Aide 0 0.0 First Aide 0 0.0
Medical 0 0.0 Medical 6 4.9
Indemnity 5837 100.0 Indemnity 2005 99.7
Total 5837 100.0 Total 2011 100.0
* Only leading 5 causes of injury and nature of injury presented.  
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